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Right  Honourable  and  Gentlemen, 

If  your  protection  may  be  claimed  for  any  work 
of  labour  and  ingenuity  about  to  be  offered  to  the  Pub¬ 
lic,  (and  the  present  is  a  time  in  which  authors  need 
protection,)  it  is  surely  for  a  History  of  the  Climate 
of  London — our  Civil  Commonwealth,  my  native 
place,  the  Metropolis  of  the  empire. 

Having  given  to  the  subject  a  considerable  portion  of 
time,  through  an  occupied  and  studious  life,  I  had 
already  published,  in  a  limited  Edition,  some  Results 
of  my  labours.  These  I  am  now  about  to  bequeath  to 
my  country,  in  a  larger  and  improved  form  :  the  Ob¬ 
servations  of  twenty  years  being  extended  and  con¬ 
firmed  by  those  of  fourteen  additional  seasons. 

This  is  done  in  the  hope  that,  when  our  Civil  and 
Religious  privileges  (of  late  so  much  and  so  beneficially 
discussed)  shall  have  been  settled,  and  our  differences 


IV 


DEDICATION. 


composed,  men  will  find  leisure  and  inclination  to  attend 
to  things  once  the  agreeable  and  improving  recreation 
of  public  characters  at  their  homes — to  Science  and  the 
Arts  of  Civilized  life. 

1  had  feared  that  a  harsh  unsocial  feeling,  the  result 
of  Religious  and  Civil  discord,  had  come  over  us ;  in 
which  all  that  was  ingenuous ,  all  that  served  to  soften 
and  refine  our  manners,  was  in  danger  to  be  lost — a 
prospect  for  every  friend  of  his  country  to  shudder  at ! 
But  some  late  evidences  of  an  increased  attention  to  these 
pursuits,  and  of  solicitude  to  promote  them,  induce  me  to 
hope  that  I  have  been  mistaken;  and  that  even  for  the 
coming  generation  I  shall  not  have  written  in  vain.  That 
men  will  yet  be  found,  not  so  wholly  sunk  in  the  vortex 
of  business  and  strife,  as  not  to  pay  some  regard  to  that 
wonderful  system  of  cause  and  effect  in  nature,  which 
is  ever  in  play  around  them. 

The  work  I  have  now  the  privilege  of  presenting, 
under  your  patronage,  to  my  Fellow  Citizens,  is  calcu¬ 
lated  to  inform  them,  on  the  ground  of  observation  and 
fair  induction,  (apart  from  Mathematical  dreams  and  fine 
spun  theories,)  of  what  they  may  desire  to  know  of  the 
Climate  and  Seasons  of  the  district  in  which  they  dwell. 
It  will  be  found  enriched,  besides,  with  an  abundance  of 
facts  drawn  from  authentic  sources,  respecting  the  phe¬ 
nomena  of  other  climes.  It.  may  be  used,  either  as  a 
book  of  reference,  or  (by  those  who  possess  but  a  mo¬ 
derate  share  of  previous  scientific  information)  as  a 
Lecture  on  the  Science  of  Meteorology ,  of  which  it 
treats. 
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Such  are  its  claims  to  the  notice  of  the  City  of  Lon¬ 
don — a  notice  you  have  (by  the  permission  to  use  this 
liberty)  kindly  contributed  to  secure  to  it.  Six  and 
twenty  years  ago,  upon  the  day  of  the  entrance  of  the 
Chief  Magistrate  upon  his  office,  the  author  began  to 
keep  his  Register  of  the  Weather  for  publication.  He 
has  derived  much,  in  addition  to  his  own,  from  matter 
of  like  kind  before  in  print;  and  from  the  labours  of 
faithful  associates.  Having  however  pretty  long  ceased 
this  daily  account,  he  has  been  content  to  be  occupied, 
at  intervals,  in  digesting  and  preparing  for  public  use 
what  he  found  ready  to  his  hands :  satisfied  that  the 
Science  he  is  thus  promoting  rests  on  the  solid  basis  of 
a  Natural  System;  that  it  needs  only  to  be  studied  in 
order  to  be  known;  and  only  to  be  cultivated,  to  bring 
forth  fruits  beneficial  to  his  country  and  to  mankind  at 
large. 

I  find  I  must  now  resume  the  first  person,  and  con¬ 
clude  with  the  assurance  of  my  being,  under  every  due 
feeling  of  respect  and  attachment, 

Your  faithful  friend  and  fellow-citizen, 


THE  AUTHOR 
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INTRODUCTION  TO  THE  FIRST  EDITION, 

PRINTED  IN  1818. 


GENERAL  OBSERVATIONS. 

Meteorology,  though  greatly  advanced  of  late  years,  especially 
in  what  regards  the  perfection  of  its  instruments,  and  the  art  of 
observing  the  changes  of  the  Atmosphere,  is  yet  far  from  having 
acquired  the  regular  and  consistent  form  of  a  science.  Its  facts 
lie  for  the  most  part  scattered,  or  rather  buried,  in  Volumes 
chiefly  taken  up  with  other  more  cultivated  branches  of  Natural 
philosophy :  and  it  is  only  where  detached  publications  have  been 
ventured  on,  by  Individuals  engaged  in  the  study  of  particular 
classes  of  phenomena,  that  its  principles  have  been  developed 

s 

with  the  clearness  and  method  of  which  they  are  susceptible.  A 
pretty  large  number  of  observers  have  been  long  engaged  in 
doing  for  this  science  the  office  which  the  Chaldean  shepherds  are 
thought  to  have  performed  for  Astronomy.  We  may  now  pro¬ 
bably  venture,  with  safety,  to  anticipate  some  of  those  conclusions 
which  posterity  will  otherwise  have  to  draw  from  our  data — to 
lay  the  ground-work  of  the  edifice,  if  not  to  proceed  to  build, 
with  the  present  materials.  Should  it  be  inquired,  for  what  end — 
the  answer  (without  travelling  to  more  remote  consequences)  may 
be,  for  the  benefit  of  Agriculture  and  Navigation :  two  objects 
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of  that  magnitude,  that  the  most  distant  prospect  of  the  smallest 
permanent  addition  to  our  store  of  knowledge  and  experience  con¬ 
cerning  them,  will  be  slighted  by  none  but  those  who  have  not 
duly  considered  the  influence  of  science  on  the  arts,  and  of  these 
on  the  well-being  of  society. 

An  extensive  co-operation  of  observers  in  different  countries 
has  been  justly  deemed  essential  to  the  perfection  of  Meteoro¬ 
logical  research.*  But  if  we  except  the  single  instance  of  the 
Society  at  Manheim ,  patronized  by  the  Elector  Palatine,  the 
voluminous  Transactions  of  which,  compiled  from  an  extensive 
correspondence,  include  the  years  from  1781  to  17^5,  there 
seems  to  have  been  nothing  done  on  a  great  scale  to  attain  this 
object. 

In  the  mean  time  observations  continue  to  be  made  and  pub¬ 
lished  throughout  Europe  ;  and  it  is  probable  that  many  Indi¬ 
viduals  have  acquired,  at  least,  a  knowledge  of  the  peculiar  fea¬ 
tures  of  their  own  Climate,  and  of  the  facts  which,  properly 
arranged,  would  form  its  History.  The  production  of  such  a 
work  for  each  of  those  districts,  in  which  the  requisite  observations 
have  been  made,  would  greatly  abridge  the  labour,  if  it  did  not  re¬ 
move  the  principal  difficulty,  of  a  general  view  of  the  phenomena  of 
our  Atmosphere,  in  their  various  localities  and  relations  through 
the  Year:  which  being  obtained,  we  might  proceed  to  constitute, 
on  sound  principles,  the  theory  of  the  science. *f* 

The  Volume,  which  on  such  considerations  is  now  offered  to 
the  public,  is  composed  chiefly  of  the  observations  of  ten  years , 

*  Kirwan  on  the  Variations  of  the  Atmosphere,  Dublin,  1801. 

■f  In  the  spring  of  last  year,  1 18171  I  attempted  to  giveacoup  d'ocil  of  the  facts 
and  principles  of  this  interesting  department  of  knowledge,  in  the  way  of  Lectures 
to  a  circle  of  friends.  The  best  sketch  which  I  was  able  to  get  ready  for  the  occasion, 
aided  by  the  globe,  some  graphic  representations,  and  a  few  experiments  with 
instruments,  proved  so  far  satisfactory,  that  I  have  been  induced  to  give  expect¬ 
ations  of  enlarging  and  publishing  it.  But  I  cannot  promise,  as  mv  friend 
William  Phillips  (whose  “  Lectures  on  Astronomy”  instructed  and  gratified 
the  same  audience)  has  ventured  to  do  for  me,  that  this  shall  be  done  “  at  no 
distant  period.” 
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from  1007  to  1816  inclusive,  made  in  the  neighbourhood  of 
London.  They  have  appeared,  for  the  most  part,  as  Monthly 
Reports  in  different  scientific  Journals  ;  but  of  necessity  in  an  in¬ 
sulated  form,  and  without  the  connexion  and  the  illustrations  which 
it  has  now  been  my  endeavour  to  bestow  upon  them.  They  are 
intended  to  form  (in  a  Second  Volume )  the  basis  of  such  a  me¬ 
thodical  account  as  I  have  hinted  at,  of  the  Climate  of  Lon¬ 
don  :  or  rather  of  that  district  in  which  the  Metropolis  and  its  sub¬ 
urban  branches,  have,  during  the  last  ten  years,  been  rapidly 
extending. 


OF  THE  CALENDAR  AND  ARRANGEMENT. 

In  introducing  to  the  reader’s  notice  this  Collection  of  observ¬ 
ations,  I  ought  in  the  first  place  to  account  for  the  peculiarities 
of  the  arrangement.  I  had  given  them,  from  the  first,  to  the 
press,  not  as  usual,  in  Calendar  months  ;  but  in  periods  of  a  Lu¬ 
nar  revolution.  I11  so  doing  I  had  two  objects  in  view. 

In  the  first  place  I  obtained  an  earlier  insertion  in  the  periodical 
publications  (which  come  out  on  the  first  of  each  month)  than 
would  have  been  possible,  had  I  carried  them  up  to  the  close  of 
the  preceding  month  :  the  difference,  as  the  reader  will  perceive, 
is,  on  an  average,  two  weeks  in  my  favour,  though  at  the  expense 
to  the  publisher  of  inserting  one  Table  more  in  the  course  of  two 
years.  Secondly,  and  what  more  induced  me,  my  attention  had 
been  for  some  years  called  to  the  question,  so  much  agitated 
among  Meteorologists,  whether,  and  in  what  way,  the  relative 
positions  of  the  Moon  in  the  different  parts  of  her  complex  orbit, 
influence  the  state  of  our  atmosphere.  I  thought  the  most  con¬ 
venient  way  of  investigating  this  subject,  and  which  might  bring 
out,  even  unexpectedly,  facts  capable  of  deciding  the  question, 
would  be  to  digest  my  Results  in  Lunar  periods  at  once.  I  lost 
by  this  means  the  facility  of  having  them  compared  monthly 
with  those  of  other  Observers :  and  1  obtained,  in  return,  mate¬ 
rials  sufficient  for  deciding  in  the  affirmative  the  first  part  of  the 
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question  above  mentioned,  as  well  as  for  throwing,  possibly,  some 
light  on  the  second  ;  which,  however,  is  one  of  too  great  difficulty 
to  be  treated  with  much  success,  except  by  combined  and  exten¬ 
sive  observations. 

Having  adopted,  at  the  commencement,  a  period  beginning  at 
the  new  moon ,  the  first  three  years  will  be  found  thus  arranged. 
From  the  elose  of  the  year  1809,  however,  I  preferred  the  Last 
quarter ;  as  by  setting  out  from  this,  the  Phases  of  New  and  Full 
moon  appear  in  the  midst  of  their  respective  moieties  of  the  ob¬ 
servations. 

One  other  circumstance  I  may  here  notice.  I  have  prefixed  to 
the  Calendar  names  of  the  months  their  numerical  designations, 
and  where  I  write  myself,  1  use  these  in  preference.  This  is  the 
phraseology  of  the  Society  of  Friends  to  which  I  belong,  and  is 
from  principle,  as  well  as  education,  a  part  of  my  form  of  Chris¬ 
tianity.  The  Reader,  who  may  not  approve  of  this  peculiarity, 
will  therefore  be  pleased  to  tolerate  it  ;  which  he  will  do  the  more 
willingly,  on  finding  that  it  interferes  but  little  with  his  conveni¬ 
ence  in  reference. 

The  following  is  the  method  I  use  in  noting  my  observations. 
About  nine  in  the  morning,  I  make  the  round  of  the  Instruments 
(the  situation  of  each  of  these  will  be  noticed,  in  treating  of  it  in 
its  place);  1  find  it  the  securest  way  to  do  this  with  the  slate  and 
pencil  in  hand.  The  direction  of  the  Wind,  for  the  past  twenty- 
four  hours,  usually  from  memory  but  with  due  reference  to  the 
present  posture  of  the  Vane,  is  noted  for  the  first  column. 

The  actual  place  of  the  quicksilver  in  the  barometer ,  with  the 
place  it  has  moved  from,  as  indicated  by  the  hand  index,  are  put 
down  for  the  second  and  third  columns  ;  and  in  the  fourth  and  fifth 
the  situation  of  the  two  indexes  of  the  thermometer ,  which  are 
then  adjusted  with  the  magnet.  The  amount  of  rain  is  ascer¬ 
tained  and  noted  for  the  seventh  column.  The  actual  place  of 
the  index  of  De  Luc’s  hygrometer  occupies  the  sixth  column — 
but  always  a  day  in  advance  of  the  other  observations  :  all  of 
which,  as  relating  to  the  past  twenty-four  hours ,  come  under  the 
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date  of  the  day  preceding  that  on  which  they  are  thus  noted.  In 
other  words,  the  day  I  use  extends  from  nine  in  the  morning  to 
nine  the  next  morning.  The  daily  Evaporation  occupied  the 
sixth  column  before  I  began  to  make  use  of  the  Hygrometer. 
After  inserting  these  in  their  places  in  a  book,  previously  ruled, 
and  the  ruled  page  dated  throughout,  I  add,  on  the  opposite  page, 
miscellaneous  Notes,  from  memory,  as  to  past,  and  from  observ¬ 
ation  as  to  present  phenomena. 

OF  THE  WIND  AND  VANE. 

In  noting  the  Winds,  I  have  used  only  eight  points  of  the 
compass ;  the  observations  are  therefore,  in  general,  but  approx¬ 
imations  to  truth.  I  have  endeavoured  to  give  the  prevailing 
wind  for  the  day  ;  neglecting  this  consideration  only  to  show  the 
order  of  succession,  or  on  account  of  a  remarkable  degree  of 
force. 

If  we  reflect  on  the  height  of  even  the  denser  part  of  the  At¬ 
mosphere,  and  the  great  proportion  of  night  to  day  in  our  win¬ 
ter  months,  when  the  winds  are  busiest,  we  shall  be  forced  to  ad¬ 
mit  that  our  knowledge  of  the  currents  in  the  variable  climate  of 
these  Islands  is  very  imperfect.  Like  fishes  inhabiting  the  bot¬ 
tom  of  an  ocean,  we  are  insensible  to  much  of  what  passes  over  our 
heads. 

The  Vane,  however,  is  not  the  limit  of  our  means.  We  know 
that  certain  winds  always  set  in  above,  before  they  are  felt  below; 
and  it  is  when  they  come  so  low,  as  that  we  can  detect  their  di¬ 
rection  (in  the  day-time  at  least)  that  they  have  the  greatest  influ¬ 
ence  on  the  character  of  the  season.  These  subsiding  currents 
may  often  be  traced  by  bringing  some  elevated  streak  or  spot  of 
Cloud,  which  may  appear  at  first  motionless,  into  visual  conjunction 
for  a  short  time  with  a  fixed  object,  such  as  a  tree-top,  or  the 
parapet  of  a  house.  Balloons  are  more  effectual,  as  they  show 
every  current  they  pass  through  ;  but  they  are  too  troublesome 
for  frequent  use.  The  low  currents,  wfliich  glide  up  and  down 
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tiie  valleys  in  a  calm  evening,  are  often  amusingly  marked  out  by 
the  Smoke ;  which  they  wdll  carry  to  a  small  distance,  and  then 
return  at  an  acute  angle  in  the  opposite  direction.  And  this 
means  of  detecting  light  winds  is  at  no  time  to  be  neglected. 

For  the  strength  or  violence  of  the  wind,  I  have  employed 
only  the  terms  in  general  acceptation.  An  arbitrary  Estimate  of 
the  force  by  marks  or  numbers,  I  consider  as  conveying  nothing 
more  definite  than  the  usual  phrases ;  and  I  have  never  possessed 
an  Instrument  for  measuring  the  degree  of  force  that  satisfied  me 
in  use.  Nor  would  the  daily  use  of  an  instrument,  if  constructed 
on  more  certain  principles,  be  convenient ;  except  in  prosecuting 
specially  an  inquiry  into  this  subject.  Perhaps  some  ingenious 
artist  may  one  day  overcome  the  difficulty  for  us,  by  making  an 
Anemometer,  which  shall  register  its  own  indications  for  the 
twenty-four  hours.  There  is  a  good  design  for  one,  to  show  the 
wind  and  its  force  at  the  time  of  inspection ,  by  Kirwan,  which 
may  be  seen  in  the  Philosophical  Magazine,  vol.  xxxiv.  p.  24J. 
It  is  extracted  from  the  Transactions  of  the  Royal  Irish  Aca¬ 
demy  for  1808,  and  exhibits  a  good  basis  for  the  above-mentioned 
project. 

I  have  always  employed  a  very  moveable  and  sufficiently  ele¬ 
vated  Vane.  As  this  instrument  is  often  clumsily  made  and 
fixed,  I  shall  take  this  opportunity  to  lay  down  some  principles, 
by  attending  to  which,  a  workman  may  be  enabled  to  set  up  a 
good  one. 

1.  As  to  Form  :  it  should  be  simple,  to  ensure  durability  ;  and 
such  as  that  the  resisting  surface  may  be  as  nearly  as  possible 
confined  to  one  side  of  the  spindle.  It  is  curious  to  observe  how 
this  principle  is  commonly  violated  on  our  public  Edifices. 
Either  some  inelegant  caprice  takes  possession  of  the  architect  or 
artificer,  or  it  is  taken  for  granted  that  a  new  Vane  must  be  unlike 
any  old  one  in  existence.  The  shortest  way  to  convince  the  work¬ 
man  on  this  point  will  be,  to  propose  to  him  to  solve  the  probable 
effect  [as  to  resistance]  of  making  a  vane  alike  on  both  sides:  as 
he  will  soon  sec  that  such  a  vane  would  be  continually  taken  on 
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its  broadside  by  the  wind ;  and  consequently,  that  every  approach 
towards  this  equality  of  resistance  must  both  diminish  steadiness, 
and  increase  the  strain  on  the  spindle. 

2.  As  to  Suspension :  a  spindle  of  hard  iron,  tapering  to  a 
point  not  finer  than  that  of  a  crayon,  should  enter  into  a  Tube 
stopped  by  a  harder  substance.  A  flint,  having  a  smooth  concave 
face  on  one  side,  will  answer  for  this,  and  it  may  be  fixed  in  a  socket 
as  much  larger  than  the  tube  itself  as  is  necessary,  and  so  joined 
to  the  tube.  The  Spindle  is  likewise  to  pass  through  guides  in¬ 
serted  in  the  tube,  and  to  be  sufficiently  long,  to  allow  for  sub¬ 
sidence  by  wear  at  top.  On  it,  the  moving  part  should  rest  in 
equilibrium.  The  Counterpoise  is  best  made  by  a  loaded  ball, 
carried  out  to  the  proper  distance  (which  may  be  found  by  trial 
before  fixing  it)  on  a  slender,  single  or  double  branch  of  iron. 
The  whole  is  to  be  kept  down  on  the  spindle  by  means  of  a  second, 
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and  larger,  moderately  loaded  Ball,  mounted  on  the  centre  of  the 
vane,  and  turning  with  it. 

There  are  vanes  to  be  had  ready-made  in  London,  which  fulfil 
pretty  nearly  these  conditions,  that  of  great  durability  excepted. 
This  is  best  insured,  where  expense  is  not  an  object,  by  using 
copper  well  gilt  for  the  material. 

3.  As  to  positio)i :  it  is  obvious  that  this  instrument  ought  to 
be  clear  of  deflections  and  eddies,  from  objects  on  the  same  or  a 
higher  level.*  That  it  may  the  more  easily  be  so  placed,  the 
spindle  may  end  in  a  taper  shaft,  capable  of  receiving  a  fir  pole  : 
the  latter  should  be  well  painted  before  fixing,  and  the  Vane 
put  on  and  adjusted  after  it  is  fixed. 

In  this  stage  of  the  business  the  workman  will  require  a  Com¬ 
pass,  if  letters  are  as  usual  attached  to  the  vane;  and  he  must 
observe,  that  when  the  Needle,  by  moving  the  compass  round,  is 
made  to  point  to  the  Variation  north  (at  present  24°  West  of 
North),  the  north  on  the  card  of  the  compass  will  be  the  point 
for  the  north  of  the  vane.  The  exact  Variation  is  now  annually 
inserted  in  the  Philosophical  Transactions,  and  other  publica¬ 
tions. 

The  vane  in  the  figure  is  on  the  scale  of  an  inch  to  a  foot: 
the  Section,  in  which  the  spindle,  the  Hint,  and  the  guides  are 
represented,  is  drawn  two  inches  to  the  foot:  the  spindle  and 
tube  are  stout  enough  for  a  much  larger  vane :  the  branches  car¬ 
rying  the  ball  are  seen  edgewise. 


OF  THE  BAROMETER. 

On  the  construction  and  uses  of  this  instrument  much  has 
been  written  which  need  not  be  here  repeated.  In  applying  it 
to  the  purpose  of  the  Meteorologist,  it  is  the  due  attention  of 

*  The  site  of  Geneva  remarkably  exemplifies  the  effect  oflocal  position  in  this 
respect.  Here,  owing  to  the  direction  of  the  valley,  the  vanes  point  almost 
constantly  either  to  SM  or  NE :  the  cross  winds  going  over  above  their 
level. 
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the  observer  to  the  changes  it  undergoes,  rather  than  the  per¬ 
fection  of  the  instrument  itself,  that  serves  to  promote  science. 
Yet  as  the  mean  of  a  given  number  of  observations  at  any  place 
is  applicable  to  other  not  unimportant  ends;  and  as  these  means 
must  for  the  most  part  differ  by  but  small  quantities,  it  is  desir¬ 
able  that  every  Barometer,  from  which  we  are  about  to  take  the 
pains  to  register  a  series  of  changes,  should  have  the  previous 
labour  bestowed  upon  it  of  adjustment  to  a  fixed  standard:  which 
is  probably  done  in  but  few  instances  at  present.  As  to  cor¬ 
rections  for  the  slight  variations  of  Temperature  which  take  place 
in  an  inhabited  apartment,  I  have  not  thought  it  needful  to  enter 
upon  them.  These  niceties  appear  to  belong  to  a  more  advanced 
state  of  the  science ;  and  there  are  other  sources  of  discordance, 
at  present  more  obvious,  in  the  generally  varying  and  imperfect 
construction  of  the  instrument. 

I  have  employed  the  same  Barometer  in  all  my  observations 
at  home :  but  in  consequence  of  slight  accidents,  it  has  been 
more  than  once  re-filled,  in  doing  which  I  have  endeavoured  to 
restore,  as  nearly  as  possible,  the  former  adjustment.  It  is  on 
the  wheel  or  siphon  construction,  made  by  Haas  about  the  year 
1796.  The  scale  extends  through  a  space  of  eighteen  inches, 
and  the  workmanship  is  delicate ;  the  weight  which  rests  on  the 
quicksilver  preponderating  by  but  a  few  grains,  so  that  the 
Radius,  or  hand,  makes  a  sensible  libration  on  suddenly  opening 
or  shutting  the  door  of  the  room,  as  well  as  during  the 
passage  of  the  strong  gusts  in  a  storm  of  wind.  I  find  an 
advantage  in  having  it  fixed  in  a  place  by  which,  when  at  home, 
I  pass  frequently  in  the  course  of  the  day  :  for  as  often  as  I  per¬ 
ceive,  by  the  divergence  of  the  radius  from  an  index ,  which  is 
also  made  to  traverse  the  circle,  that  there  has  been  a  movement, 
I  adjust  the  latter  to  the  place,  and  thus  secure  the  Extremes. 
At  the  hour  of  observation,  if  the  movement  has  been  wholly  in 
ascent  or  descent,  the  Extremes  are  found,  the  one  in  the  highest 
or  lowest  point  of  yesterday,  the  other  in  the  present  place  of  the 
radius:  but  if  there  has  been  a  change  of  direction  to  any  extent 
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worth  notice,  the  index  (which  is  never  put  back  again  in  this 
case,  but  left  in  its  place)  points  out  one  of  the  Extremes  to  be 
noted,  and  the  radius  the  other.  It  is  rare  that  such  changes 
happen  i-n  the  night,  or  more  than  once  in  the  twenty-four  hours. 
To  obtain  a  true  Mean  for  this  period,  it  would  be  needful  to 
put  down  a  considerable  number  of  observations.  In  re-printing 
my  Tables,  I  have  given  the  extremes  only;  purposing  hereafter 
to  make  use,  in  another  way,  of  the  Medium  heights,  which 
were  printed  for  several  years  in  a  third  column :  and  the  same, 
as  to  the  medium  heights  of  the  thermometer. 

I  have  possessed  for  some  years  an  eight-day  Astronomical 
clock,  having  a  Barometer  connected  with  it,  made  in  lybb,  by 
Alexander  Gumming ,  and  which,  on  the  decease  of  that  excel¬ 
lent  mechanic,  his  family  allowed  me  to  purchase  by  a  valuation. 
This  curious  instrument  records,  by  means  of  a  pencil  supported 
on  the  quicksilver,  and  traversing  a  revolving  scale,  the  move¬ 
ments  of  the  Barometer  throughout  the  year ;  requiring  for  this 
purpose  little  more  attention  than  the  regular  winding  up  of  the 
Clock.  When  I  bought  it,  there  was  a  latent  defect  in  the  bear¬ 
ings  of  the  escapement,  which  for  a  long  time  gave  me  consider¬ 
able  trouble,  the  false  beat  which  it  occasioned  coining  on  at 
uncertain  intervals,  during  which  the  going  was  incorrect.  This 
I  have  at  length  discovered  and  remedied ;  and  as  I  can  now  put 
full  confidence  in  the  reports  of  this  Automaton ,  I  shall  probably 
give  them  to  the  public  at  intervals,  with  remarks.  [This  has 
been  done  as  to  a  small  portion  only:  the  whole,  to  1830  inclu¬ 
sive,  are  contained  in  this  Edition.]  In  the  mean  time  I  may 
observe,  that  the  advantage  it  confers  on  a  diligent  observer,  with 
respect  to  the  Extremes  of  movement,  is  less  than  might  have 
been  expected.  These  may  be  got  nearly  as  well,  with  daily 
attention,  in  the  way  I  have  mentioned,  from  a  good  Barometer 
alone :  but  in  the  case  of  absence  from  home,  in  that  of  great 
depressions,  which  may  have  their  crisis  in  the  night,  and  for 
studying  the  succession  and  character  of  the  different  movements, 
it  is  a  most  valuable  assistant. 
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In  the  autumn  of  1801,  being  desirous  of  exhibiting  on  a  very 
large  scale  the  variable  pressure  of  the  atmosphere,  I  determined 
on  filling  a  Barometer  with  Linseed  oil,  which  is  known  to 
remain  fluid  in  the  greatest  cold  that  obtains  in  our  winters. 
The  Tube  was  an  inverted  siphon  of  lead  pipe,  fixed  against  an 
outer  wall  of  my  house;  the  short  leg  of  the  Siphon,  in  which 
the  movement  was  obtained,  passing  into  the  basement  story. 
I  had  the  two  extremities  made  of  tinned  copper,  each  an  inch 
in  diameter.  The  proportions  of  the  instrument  were  deduced 
from  a  comparison  of  the  respective  specific  gravities  of  the  oil 
and  of  quicksilver.  I  calculated  the  range  of  the  Column  at 
about  three  feet  six  inches;  one  half  of  which  being  lost  by  the 
siphon  construction,  the  remainder  might  still  have  been  extended 
by  a  float  and  pully,  with  a  proper  radius,  to  a  Scale  of  several 
yards.  1  managed  by  means  of  the  air-pump,  and  by  repeatedly 
exposing  it  to  the  Torricellian  void  in  the  tube  itself,  to  clear  the 
oil  of  the  great  quantity  of  air  which  it  contained  ;  and  in  effect 
to  place  it  in  counterpoise  with  the  atmosphere.  On  proceeding 
to  observe  the  movements,  by  means  of  a  rod  supported  on  the 
shorter  column,  I  found  the  range  such  as  I  had  expected :  but 
the  discrepancy  of  the  proportionate  variation  of  the  oil  and 
quicksilver  Barometers  was  continual  and  great.  The  cause  of 
this  appeared  to  lie  in  the  changes  of  Temperature  out  of  doors. 
These  might  have  been  allowed  for  by  calculation:  but  as  it 
was  evident  that  the  lead  pipe  also  must  undergo  considerable 
changes  of  capacity  from  this  cause,  the  project  became  too 
complicated,  and  I  gave  it  up.  I  still  think  that  in  some  situa¬ 
tions,  such  as  the  shaft  of  a  mine,  where  the  requisite  height 
could  be  obtained  for  the  column,  with  an  equable  temperature, 
such  an  instrument  might  be  usefully  employed,  either  with  Lin¬ 
seed  oil,  or  Water,  to  procure  a  large  extent  of  variation. 

OF  THE  THERMOMETER. 


I  shall  say  nothing  in  this  place  about  the  common  Tlier- 
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mometer,  in  the  use  of  which  the  Meteorologist  only  partakes 
with  others.  The  Thermometer  of  Six  may  be  called  his  exclu¬ 
sive  property,  and  it  is  the  best  adapted  to  his  purpose.  This 
most  useful  instrument  was  invented  about  the  year  lJbO,  by 
James  Six,  of  Canterbury:*  the  following  year  was  probably  the 
lirst  in  which  theTemperatures  of  both  day  and  night  were  accurately 
noted;  and  this  observer  first  discovered  that  the  nocturnal  cold 
is  greatest  near  the  surface  of  the  Earth.  The  idea  of  a  Ther¬ 
mometer  to  mark  the  extremes  of  temperature,  appears  to  have 
originated  wdtli  one  of  the  Bernouillis :  it  wTas  worthy  of  a  great 
genius,  and  the  science  will  continue  to  owe  much  both  to  the 
invention  which  conceived,  and  to  the  ingenuity  which  exe¬ 
cuted  it. 

Like  some  other  instruments,  however,  this  has  become  de¬ 
graded  in  the  hands  of  successive  workmen:  it  has  now  several 
defects;  and  as  we  have  no  substitute  for  it  of  nearly  equal 
merit,  I  shall  bestow  some  notice  on  these  faults,  and  point  out 
the  most  obvious  remedies. 

1.  The  size  of  the  whole  instrument  has  been  injudiciously 
lessened.  Originally,  the  Tube  containing  the  alcohol  was 
“  about  sixteen  inches  long,  and  five-sixteenths  of  an  inch  in 
diameter.”  I  now  meet  with  them  commonly  of  about  half  this 
length:  though  it  is  obvious,  that  the  crowding  together  of  the 
divisions  of  the  Scale,  which  ensues  from  this  change,  must 
increase  the  chances  of  error,  both  in  graduating  and  observing: 
while  in  point  of  sensibility  (the  usual  reason  for  a  small  bulb) 
the  instrument  can  have  gained  but  little. 

2.  The  original  construction  of  the  Indexes ,  or  floats,  has 
been  abandoned,  I  know  not  on  what  account;  but  the  substitute 
is,  at  all  events,  a  bad  one.  A  spring  made  of  no  better  material 
than  a  stiff  hair  is  now  imperfectly  attached  to  a  needle,  which  is 
capped  at  each  end  with  a  drop  of  glass.  But  the  needle  was  at 
first  inclosed  in  a  fine  tube  of  glass:  this  was  inserted  at  each 


*  See  Philosophical  Transactions,  vols.  lxxii.  lxxiv.  lxxviii. 
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end  in  a  short  cylinder  of*  glass,  nearly  of  the  diameter  of  the 
tube  in  which  it  was  to  move ;  and  the  spring  consisted  of  a  glass 
thread,  drawn  out  taper  from  the  upper  cylinder,  to  the  length 
of  three-fourths  of  an  inch  ;  which,  being  set  a  little  oblique, 
pressed  lightly  on  the  side  of  the  tube  when  introduced. — 

Then  as  to  the  magnet ,  [instead  of  the  small  ones  commonly 
sold  with  the  instrument,]  I  would  advise  such  an  one  as  will  at 
all  times  command  the  needle:  one  which  will  lift  some  pounds, 
and  with  provision  for  keeping  a  weight  appended  to  it,  to  pre¬ 
serve  its  power.  The  sinking  of  the  index,  which  defeats  the 
whole  purpose  of  the  invention,  I  conceive  will  thus  be  effectually 
prevented.  At  any  rate,  stiffer  Springs  and  a  larger  Magnet 
must  be  resorted  to,  to  regain  its  reputation. 

3.  There  is  yet  a  third  defect.  At  the  first  approach  of  cold 
weather,  a  small  bubble  of  air  sometimes  makes  its  appearance  in 
the  spirit,  which,  increasing  and  getting  into  the  tube,  at  length 
occupies  several  degrees  of  the  scale;  but  without  disturbing  the 
results  in  proportion.  [This  is  the  consequence  of  using  spirit 
which  has  been  some  time  exposed  to  the  air.  I  have  ad¬ 
vised  the  boiling  of  the  alcohol  just  before  using  it;  for  which 
a  Florence  flask,  over  a  spirit  lamp,  will  serve  very  well.  It 
should  be  only  half  filled,  and  of  course  not  corked.]  I  have  got 
rid  of  this  air,  by  first  cooling  the  instrument,  so  as  to  bring  the 
air  back  into  the  spirit  tube,  and  then  making  the  bubble  move 
to  and  fro  in  the  spirit  before  the  fire:  the  pressure  caused  by 
the  expansion  of  the  included  air  and  vapour,  soon  drives  it  back 
into  the  spirit;  but  it  is  apt  to  re-appear.  The  radical  cure  is, 
to  break  the  point  of  the  upper  bulb,  and  let  in  the  atmospheric 
air:  very  little  waste  of  the  spirit  will  ensue  in  a  long  time,  if 
the  point  be  fine:  if  it  be  too  solid,  the  glass  may  be  detached 
from  the  frame,  and  the  point  cautiously  drawn  out  before  break¬ 
ing,  by  heating  it  at  the  flame  of  a  spirit  lamp,  and  applying 
another  piece  of  glass  when  it  is  hot  enough  to  adhere.  But  as 
this  requires  a  practised  hand,  the  workman  should  leave  the 
upper  bulb  with  a  point  fine  enough  to  be  easily  nipped  off, 


XIV 


INTRODUCTION. 


should  it  be  found  needful.  Spirit  may  be  introduced  into  this 
upper  bulb  at  any  time,  by  first  warming,  and  then  cooling  it 
with  the  aperture  immersed. 

4.  The  descending  Scale  is  often,  and  indeed  generally,  gradu¬ 
ated  further  than  the  lower  end  of  the  index  is  capable  of  fol¬ 
lowing  it.  The  workman  may  avoid  this,  by  sparing  a  few  de¬ 
grees  at  the  ascending  extremity  of  the  scale.  Here  he  need 
not,  for  our  climate ,  ever  go  vp  beyond  110°  [so  the  index 
follow  | — while,  at  the  cold  extreme,  the  index  should  be  capable 
of  showing  10°  below  Zero ,  which  will  suffice  in  all  eases. 

5.  A  Six’s  Thermometer  should  be  mounted  (at  about  five 
feet  from  the  ground,)  and  screwed  on  a  fixed  support ;  not  hung 
up  free,  (as  the  present  construction  indicates,)  and  liable  to 
swing  and  strike  with  violent  gusts  of  wind.  Or  a  mahogany 
frame  may  be  provided  with  two  projecting  brackets,  into  which 
the  box  scale  may  enter  by  a  pivot  at  each  end.  By  this  means 
the  Thermometer  may  be  set  facing  that  part  of  the  general 
North  exposure,  where,  from  the  disposition  of  the  surrounding 
objects,  the  heat  may  have  the  freest  radiation  to  the  open  sky; 
a  point  which  late  discoveries  show  to  be  important:  and  in 
situations  where  it  is  inconvenient  to  go  in  front,  the  scale  will 
then  admit  of  being  turned  on  occasion  towards  the  observer. 

To  the  above  mounting,  it  will  in  some  situations  be  proper  to 
add  a  small  shelter  above  the  instrument,  which  shall  suffice  to  keep 
off  direct  showers  at  least — and,  at  a  suitable  distance  on  the 
West  side,  a  shade  moveable  on  hinges,  to  be  interposed,  in  the 
heat  of  summer,  between  the  instrument  and  the  rays  of  the 
afternoon  sun. 

As  the  position  of  the  Thermometers  which  1  have  used  varied 
in  the  different  stations,  it  will  be  most  convenient  to  describe 
this  when  treating  of  the  Mean  temperature  at  each. 


OF  THE  HYGROMETER. 


In  determining  to  substitute  for  the  daily  amount  of  Evapora- 
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tion,  in  one  of  my  columns,  the  degrees  of  moisture  indicated  by 
the  Hygrometer,  I  had  no  hesitation  in  making  choice  of  that  of 
De  Luc.  This  instrument  is  capable  of  bearing,  with  little 
injury,  a  constant  exposure  to  the  air  abroad:  I  have  accordingly 
kept  it  hung  up,  near  the  Thermometer,  in  a  small  tin  frame,  the 
sides  and  bottom  of  which  are  of  open  work,  with  a  glass  in  front : 
so  that  the  whole  instrument  is  visible,  and  the  air  freely  admit¬ 
ted,  while  the  rain,  and  the  fingers  of  the  curious,  are  excluded. 

My  instrument  consists,  essentially,  of  a  very  slender  strip  of 
Whalebone ,  which,  having  been  cut  out  of  the  piece  across  the 
gram,  and  reduced  by  scraping  to  the  requisite  thinness,  with  a 
length  of  about  three  inches  and  a  half,  is  so  mounted  in  a  brass 
frame,  with  a  counteracting  spring  of  wire,  as  to  move  an  Index 
round  a  circular  scale  of  three  inches  circumference.  The  short¬ 
ening  of  the  strip  of  Whalebone  by  dryness,  and  the  lengthening 
by  moisture,  while  the  Spring  keeps  it  extended,  respectively 
carry  the  index  towards  the  Extremes  of  the  scale.  The  Moist 
extreme,  which  the  inventor  fixed  at  100°,  is  now  and  then 
attained,  in  winter,  in  the  natural  state  of  the  air:  but  the  Dry 
at  no  season. 

The  latter  is  accordingly  fixed  by  a  method,  in  which  the 
buyer  may  at  any  time  prove  for  himself,  whether  the  instrument 
has  had,  or  retains  its  proper  adjustment.  For  this  purpose,  a 
few  ounces  of  fresh-burned  quicklime  are  to  be  put  into  a  dry 
wide-mouthed  stopper  bottle,  with  sufficient  room  above  for  the 
Hygrometer  to  rest  upon  the  lime  without  soiling  the  whalebone. 
The  instrument  being  placed,  the  stopper  is  to  be  put  in,  and, 
for  greater  security,  closed  round  with  putty.  In  forty-eight 
hours,  or  thereabouts,  it  will  be  seen  whether  the  index,  under 
these  circumstances,  will  pass  to  Zero,  which  point  it  ought  not 
to  exceed.  The  Hygrometer  is  next  to  be  exposed  for  a  few 
hours,  under  a  close  glass  to  the  vapour  of  water,  at  a  mean 
Temperature,  and  if  convenient,  in  a  mean  state  of  the  Barome¬ 
ter;  but  without  being  immersed  in  the  water.  The  index,  if 
right  at  the  other  extreme,  should  now  go  to  100°. 
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Should  it  prove  out  of'  its  place,  yet  with  the  proper  range, 
there  is  at  the  bottom  of  the  frame  a  small  screw,  by  turning 
which  it  may  be  adjusted:  but  should  the  range  prove  several  de¬ 
grees  too  large,  or  too  small,  the  instrument  should  be  rejected. 

This  Hygrometer  shows  the  effect  of  moisture  on  Whalebone 
to  be  precisely  the  same  as  on  a  deal  board:  which,  as  every  one 
knows,  will  swell,  or  extend  itself  in  breadth,  in  a  moist  atmosphere, 
and  contract  again  as  it  dries.  Now  the  board,  after  a  fewr  Sum¬ 
mers  and  Winters,  loses  this  property,  or  becomes  seasoiied :  and 
there  is  no  doubt  that  the  same  effect  must  be  produced  in  time 
on  the  Whalebone.  But  the  texture  of  the  latter  substance  is  so 
greatly  superior  in  hardness  and  firmness  to  deal,  that  it  is  proba¬ 
ble  few  single  observers  will  wear  out  their  instruments.  If  de¬ 
terioration,  however,  be  dreaded,  it  may  be  indefinitely  put  off, 
by  exposing  the  Hygrometer  only  at  the  time  of  observation  :  the 
few  minutes  taken  up  in  observing  and  noting  the  other  instru¬ 
ments,  may  often,  (though  they  will  not  always,)  suffice  to  make 
it  take  the  degree  of  moisture  present  in  the  air.  And  for  such  a 
mode  of  observing,  the  delicate  Hair  hygrometer  of  Saussure, 
of  which  I  have  had  as  yet  but  little  experience,  will  be  preferred 
by  accurate  Meteorologists.  It  is  necessary  to  observe,  that 
though  graduated  alike,  these  two  instruments  do  not  range  to¬ 
gether,  and  their  results  must  not  be  entered  in  the  same  column. 

I  caused  a  workman  to  add  to  the  Hygrometer  of  De  Luc,  a 
pair  of  detached  indexes,  to  be  moved  by  the  one  in  connexion  with 
the  Whalebone;  in  such  a  manner  as  to  show  the  greatest  degrees 
of  moisture  and  dryness,  which  take  place  in  a  given  interval : 
but  I  have  not  yet  had  opportunity  to  prove  how  far  they  will 
answer  in  practice.  |  This  instrument  was  subsequently  neg¬ 
lected.] 


OF  THE  OUAOES  FOR  RAIN  AND  EVAPORATION. 

These  are  treated  of  together,  as  being  connected  in  the  most 
essential  part, — the  graduated  measure  for  the  water. 
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The  rain-gauge  consists  of  three  pieces,  a  funnel,  a  bottle,  and 
the  measure.  The  Funnel  is  most  conveniently  made  of  five 
inches  opening,  and  of  the  form  represented  in  the  figure:  the 
mouth-piece  of  brass,  turned  in  a  lathe,  the  remainder  of  tinned 
copper.  It  has  two  necks  :  the  inner  and  longer  one  widening  a 
little  downward,  enters  deep  into  the  Bottle,  and  conveys  the  rain : 
the  outer  neck  is  soldered  on  the  cone  of  the  Funnel,  having  no 
opening  into  the  latter:  it  serves  the  necessary  purpose  of  pre¬ 
venting  the  entrance  of  water  from  the  outside ;  and  by  resting 
on  the  shoulder  of  the  bottle,  it  gives  steadiness  to  the  funnel. 

As  to  the  Bottle ,  a  common  wine-quart  will  contain  from  two 
to  two  and  a  half  inches  of  rain  on  this  funnel  ;  but  it  is  better 
to  use  a  three-pint  bottle  (technically  termed  a  Winchester  quart ), 
which  has  the  proportions  given  in  the  figure.  For  an  unusual  fall 
of  Rain  may  happen,  when  a  previous  quantity  has  not  been 
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measured  out:  and  it  is  on  such  occasions  that  we  would  wish, 
more  especially,  to  be  certain  of  the  amount. 

A  cylindrical  Glass  of  the  depth  of  eight  inches,  exclusive  of 
its  foot,  and  an  inch  and  a  third  in  diameter,  serves  to  make  the 
Measure.  It  is  graduated  in  parts,  each  of  which  is  equal  in  ca¬ 
pacity  to  the  depth  of  a  hundredth  part  of  an  inch  on  the  area  of 
the  mouth  of  the  funnel.  A  Glass  of  the  above  size  will  measure 
out  fifty  such  parts,  or  half  an  inch,  at  once.  The  graduation  is 
conducted  on  the  principle  (which  is  a  medium  between  calcula¬ 
tion  and  experiment)  that  a  Cylinder  of  water  at  a  mean  Tempe¬ 
rature,  an  inch  deep,  and  five  inches  in  diameter,  weighs  ten 
ounces  Troy.  The  hundredth  part  of  this,  or  forty-eight  grains, 
is  accordingly  taken  for  the  graduating  quantity,  and  the  Scale  is 
formed  by  successive  additions,  at  each  of  which  the  surface  is 
marked.  Considering  the  nature  of  this  operation,  which  scarcely 
admits  of  our  going  to  fractions  of  a  grain,  I  suppose  the  above 
standard  to  be  sufficiently  correct.  I  have  been  accustomed  to 
etch  the  scale  on  the  glass  with  fluoric  acid  ;  but  it  is  more  con¬ 
spicuous  when  engraved  at  the  glass-cutter's  wheel.  Previously 
to  sending  it  for  this  purpose,  the  whole  scale  should  be  traced, 
either  on  a  strip  of  paper  pasted  on  before  it  is  divided,  or  in  oil 
paint  on  the  glass  itself.  A  diamond,  or  steel  point,  may  be  used 
in  default  of  other  means,  for  engraving  the  scale. 

Although  I  recommend  these  dimensions  as  convenient,  and 
have  had  them  executed  in  different  instances  for  others,  I  have 
hitherto  used  a  Gauge,  the  funnel  of  which  has  eight  inches  aper¬ 
ture,  and  the  Measure  is  graduated  by  the  quantity  of  a  hundred 
and  twenty-four  grains,  the  bottle  being  large  in  proportion. 

For  Tropical  climates,  and  in  cases  where  a  large  bottle  is 
found  inconvenient,  the  whole  recipient  part  may  be  of  tinned 
copper,  the  rim  excepted,  which  is  still  to  be  of  turned  brass. 
On  this  construction,  a  moveable  Funnel  may  be  let  in,  so  as  to 
rest  below  the  rim  and  prevent  evaporation ;  a  spout,  with  a  small 
aperture,  should  also  be  provided  at  the  side,  both  for  the 
convenience  of  emptying  the  water  into  the  measure,  and  to 
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permit  the  air,  on  occasion,  to  pass  out  freely.  (See  the  figure 
above.) 

The  Position  which,  since  the  year  1811,  I  have  preferred  for 
the  Rain-gauge,  is  to  sink  it  into  the  ground,  bringing  the  mouth 
of  the  Funnel  nearly  to  the  level  of  the  turf ;  which  should  be 
kept  cut,  so  as  to  leave  a  dear  space  of  an  inch  or  two  around. 
In  winter,  when  Snow  may  be  expected,  it  is  proper  to  raise  it  a 
few  inches.  A  thick  sheet  of  snow  is  apt  to  have  a  large  depres¬ 
sion  above  the  Funnel,  the  surface  of  which,  slightly  thawed  and 
frozen  again,  has,  more  than  once,  collected  and  sent  into  my 
gauge  a  redundancy  of  water.  On  the  subject  of  different  pro¬ 
ducts  from  different  situations  of  the  gauge,  the  reader  may  con¬ 
sult  the  appendix  to  Table  LX IV. 

The  graduated  measure  for  the  Rain  being  numbered  on  the 
opposite  side  of  the  scale  downward,  serves  also  to  ascertain  the 
Evaporation.  For  this  purpose,  a  cylindrical  tinned  copper  ves¬ 
sel  is  employed,  of  five  inches  diameter  within,  furnished  with  a 
rim  to  prevent  spilling,  in  which  is  a  lip,  set  on  clear  of  the  cylin¬ 
der.  Two  measures,  or  an  inch,  of  water  being  poured  in,  fills 
two  thirds  of  the  Cylinder :  the  vessel  is  then  placed  near  the 
ground,  in  a  situation  where  it  may  be  sheltered  from  rain,  and 
have  the  sun’s  rays  without  reflexion.  At  the  end  of  twenty-four 
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hours,  or  a  longer  period,  extending  to  a  week  if  desirable,  but  re¬ 
gulated  by  the  season  of  the  year,  the  water  being  returned  into 
the  measure,  the  quantity  which  is  evaporated  may  be  read  off, 
and  the  vessel  replenished.  For  warmer  Climates,  or  longer  pe¬ 
riods  of  observation,  the  depth  of  the  vessel  may  be  increased, 
and  a  greater  number  of  measures  put  in.  See  fig.  p.  xvii. 


Where  the  Evaporation  alone  is  in  question,  and  the  observer 
wishes  to  ascertain  it  daily,  without  trouble,  the  following  con¬ 
trivance  may  be  used.  On  a  Plate  of  glass,  six  inches  long, 
and  an  inch  and  a  half  w  ide,  a  line  is  to  be  drawn,  near  and  paral¬ 
lel  to  one  side,  to  serve  for  a  base.  From  this  a  diagonal  Scale, 
etched  with  fluoric  acid,  is  to  be  carried  up,  ascending  at  the  rate 
of  one  inch  in  ten;  so  that  the  tenths  of  an  inch  into  which  it  is 
ultimately  divided,  shall  rise  in  progression  just  one  hundredth  part 
of  an  inch  above  each  other.  The  glass  being  now  fixed  perpen¬ 
dicularly  on  its  edge,  in  a  vessel  of  the  proper  capacity  and  depth, 
(if  this  be  square  it  may  be  set  in  diagonally,  and  supported  by 
the  angles,)  a  little  Water  is  first  to  be  put  in  ;  the  surface  of  which 
is  to  be  brought,  by  adjusting  the  position  of  the  vessel,  to  range 
with  the  horizontal  line  at  the  bottom  of  the  scale.  This  adjust¬ 
ment  made,  more  water  is  to  be  added,  up  to  the  line  which  cuts 
the  division  at  Zero.  Then,  in  proportion  as  the  surface  is  low¬ 
ered  by  evaporation,  it  will  cut  the  several  divisions  in  succession, 
indicating  at  sight  the  effect  to  the  hundredth  part  of  an  inch. 

1 1  have  varied  the  position  of  the  Scale  in  this  instrument,  and 
made  it  an  inclined  plane.  A  piece  of  plate  glass,  about  eleven 
inches  long,  by  an  inch  wide,  is  graduated  in  the  manner  of  a 
measuring  rule,  in  divisions  one  tenth  of  an  inch  apart,  which  are 
numbered  at  every  ten,  from  0  to  100.  The  dividing  lines  being  half 
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an  inch  in  length,  the  water,  (when  the  Scale  has  been  so  placed 
as  to  make  just  an  inch  difference  in  the  perpendicular  between 
the  two  extremes,)  makes  a  bead,  or  half  round,  against  the  lower 
surface.  This  is  to  be  brought  to  touch  the  upper  division  at  0, 
after  which  it  will  descend,  forming  a  tangent  to  each  division  as 
the  Evaporation  proceeds,  and  indicating  very  neatly,  by  simple 
inspection,  the  Results.] 

Lastly,  for  delicate  occasional  observations  on  Rain ,  Dew ,  and 
Evaporation ,  I  have  an  Instrument  which  will  indicate  either  to 
the  thousandth  part  of  an  inch,  and  which  I  likewise  find  useful 
in  graduating  other  gauges.  This  Instrument,  a  figure  of  which 
is  given  on  the  succeeding  page,  I  shall  now  describe. 

A  funnel  like  that  of  the  Rain-gauge,  but  with  an  upright 
cylindrical  rim,  five  inches  in  diameter,  terminates  in  a  glass  tube 
twenty  inches  long,  and  of  half  an  inch  calibre;  having  at  bottom 
a  good  stop-cock.  The  Tube  is  graduated  on  the  principle  of  the 
glass  measure  above  described :  but  the  divisions  are  here  wide 
enough  to  admit  of  decimal  subdivisions.  When  the  Instru¬ 
ment  is  used  for  Evaporation ,  the  tube  is  first  to  be  filled  to  the 
Zero  at  top  ;  a  full  bottle  of  water  is  then  to  be  added,  so  that  the 
surface  may  stand  at  a  proper  height  in  the  Cylinder  during  the 
experiment ;  at  the  close  of  which,  the  same  quantity  of  water 
being  returned  into  the  Bottle,  the  deficiency  will  appear  in  the 
Tube.  When  for  dew,  or  for  rain,  in  minute  quantities,  or  at 
short  intervals,  water  is  to  be  introduced  up  to  the  zero  at  bot¬ 
tom,  and  the  inside  of  the  Funnel  moistened  with  a  sponge  at  the 
outset;  the  difference  in  volume  caused  by  change  of  temperature, 
must,  in  these  delicate  experiments,  be  obviated  or  allowed  for. 
This  instrument  requires,  likewise,  a  support  to  keep  it  upright 
and  steady  in  use. 
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OF  THE  VAPOUR-POINT. 

As  I  have  two  or  three  times  in  the  course  of  my  observations 
made  mention  of  the  Vapour  point,  I  may  here  explain,  that  by 
this  term  is  meant  the  degree  of  Fahrenheit’s  thermometer,  at 
which  a  body  colder  than  the  air  (such  as  a  glass  of  pump  water) 
will  cease  to  collect  moisture  from  it.  For  this  experiment,  (which 
was  first  introduced  [here]  by  Dalton,  and  is  a  useful  one  in 
studying  the  subject  of  rain ,  though  seldom  performed,)  the 
liquid  in  the  glass  should  be  cold  enough,  either  naturally,  or  by 
artificial  refrigeration,  to  ensure  the  effect  above  mentioned  ;  then, 
as  the  Temperature  of  the  glass  slowly  increases  by  the  contact 
of  the  moist  air,  it  is  to  be  repeatedly  dried  with  a  clean  cloth,  till 
Dew  no  longer  reappears  on  its  surface;  at  which  moment  a  de¬ 
licate  Thermometer,  previously  immersed  in  the  liquid  within, 
gives  the  Vapour-point,  or  the  lowest  temperature  at  which  va¬ 
pour  can  subsist  in  the  actual  state  of  the  atmosphere.  See  the 
notes  to  Table  I.  LXVII.  LXXXIII.  [The  Reader  should  also 
consult  on  this  subject,  Daniell's  u  Meteorological  Essays  and  Ob¬ 
servations,”  where  he  will  find  a  new  hygrometer,  founded  on  this 
principle,  with  an  account  of  many  Experiments  on  the  state  of 
vapour  in  the  atmosphere.  Published  1823.] 

OF  THE  CYANOMETER. 

One  of  these  instruments  having  been  put  into  my  hands  by 
Professor  Pictet,  at  Geneva,  in  the  summer  of  1816,  I  brought  it 
home  to  make  trial  of  its  use  ;  but  the  almost  continual  recurrence 
of  turbid  skies  since  that  period,  has  nearly  defeated  my  purpose 
hitherto.  I  shall,  however,  describe  and  figure  it  for  the  reader  s 
information.  The  figure  is  drawn  one  fourth  of  the  actual  di¬ 
mensions.  I  have  not  attempted  to  express  more  than  the  gene¬ 
ral  outline. 

The  Cyanometer  of  Saussurc  is,  in  effect,  a  circle  of  small  pieces 
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of  paper  tinted  with  blue,  and  pasted  on  a  card,  which  is  open  in 
the  middle,  and  folds  in  two,  with  the  patterns  inward.  They  are 
numbered  from  0  to  52 ;  the  last  is  of  the  colour  of  solid  Indigo, 
that  is,  nearly  black  ;  and  the  colours  lighten  gradually  through 
the  whole  Series,  till,  at  0,  nothing  remains  but  the  white  paper. 
The  colour  goes  quite  to  the  outer  edge;  but  on  the  inner,  a 
space  is  left  for  the  number. 

Its  use  is,  to  assist  the  judgment  in  determining  the  degree  of 
intensity  of  the  blue  colour  of  the  Sky  ;  which  varies  greatly  in 
different  seasons,  and  still  more  in  different  climates,  and  at 
different  elevations  in  the  atmosphere.  For  this  purpose  it  is 
held  up  in  such  a  direction  that,  while  a  full  light  falls  on  the 
Pattern,  the  sky  may  be  seen  at  the  same  time ;  and  the  Card  is 
turned  till  the  sameness,  or  near  approximation,  of  the  Tint  of 
some  number  is  decided  on  ;  which  is  then  set  down  for  the  co¬ 
lour  of  the  sky. 

This  invention  is  chiefly  useful  to  the  Traveller,  who,  in  as¬ 
cending  mountains,  and  in  changing  climates,  meets  with  a  range 
of  colour  to  which  a  single  situation  scarcely  affords  a  parallel. 
About  half  the  range  of  the  Scale  may  be  found,  probably,  in  our 
own  skies.  That  they  do  not  attain  to  the  intensity  of  those  on 
the  more  elevated  parts  of  the  Continent,  is  manifest  from  the  sur¬ 
prise  with  which  our  Travellers  view  for  the  first  time  the  blue 
rivers  and  lakes  of  those  countries.  They  forget  that  they  arc  in 
fact  contemplating,  in  a  natural  Cyanometcr,  a  phenomenon  to 
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which,  by  gradual  approach,  the  eye  had  already  become  accus¬ 
tomed,  when  turned  to  the  vault  of  heaven. 

Simple  as  this  little  Instrument  appears,  I  have  great  doubt 
whether  our  workmen,  who  may  attempt  it,  can  give  it  any  im¬ 
provement  ;  save,  perhaps,  by  securing  the  back  with  morocco 
leather,  and  providing  a  case.  The  form  and  size  were  certainly 
adopted  after  mature  reflection,  and  different  trials.  Those  who 
incline  to  exercise  their  ingenuity  on  this  subject,  may  do  it  with 
more  promise,  by  trying  different  combinations  or  thicknesses  of 
blue  glass,  to  be  viewed  against  a  ground  of  dead  white,  in  the 
manner  above  mentioned. 

OF  THE  ELECTRICAL  APPARATUS. 

There  are  several  ways  in  which  the  Electricity  of  the  atmo¬ 
sphere  may  be  investigated,  as 

1.  By  small  instruments  managed  by  the  hand,  with  some  of 
which  the  most  minute  quantities  of  it  may  be  detected.  Of  these 
I  have  had  very  little  experience,  and  shall  therefore  omit  to 
treat  of  them. 

2.  By  the  Insulated  rod,  or  Conductor.  In  the  first  three 
years  of  my  observations,  the  reader  will  find  pretty  frequent  no¬ 
tice  of  the  state  of  the  natural  Electricity,  obtained  in  this  way. 
My  apparatus  was  constructed  on  the  plan  of  that  described  in 
the  Philo.  Trans,  vol.  lxxxii.  part  ii.  by  John  Read,  who,  in 
the  years  1790  and  1791,  accumulated  a  valuable  mass  of  facts 
on  this  subject,  which  he  has  there  reported.  I  made,  however, 
the  following  variations  in  the  apparatus:  the  Conductor  itself 
was  a  single  taper  Rod  of  iron,  which  by  a  screw  at  the  bottom 
entered  firmly  into  a  brass  Cap,  cemented  upon  a  glass  Pillar ; 
the  latter  standing  free  in  a  socket  of  wood.  By  means  of  a  stout 
glass  tube,  and  other  defences  of  glass  and  cork,  the  rod  passed 
up  through  an  angle  of  my  Observatory,  rising  seven  or  eight 
feet  above  the  roof,  which  height  I  found  sufficient.  I  added  to 
the  part  which  communicated  with  the  ground,  a  stout  arm, 
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which  turning  on  a  joint,  could  at  any  time  be  shut  to  the  cap  of 
the  pillar,  so  as  to  make  the  whole  a  Conductor  to  the  earth  :  and 
in  this  state  1  commonly  left  it  when  out  of  use.  When  1  re¬ 
moved  my  residence,  I  took  down  this  apparatus,  and  have  not 
erected  it  at  Tottenham.  Hence  the  deficiency  of  Electrical  ob¬ 
servations  in  the  latter  years  of  my  series. 

3.  By  the  Insulated  kite.  This  subject  is  well  handled  by 
Cavallo,  in  the  second  volume  of  his  Treatise  on  Electricity.  The 
few  experiments  I  have  made  with  the  Kite  amply  confirm  to  me 
his  opinion,  that  the  metallic  thread  is  the  Conductor  in  this  case, 
and  the  kite  its  support  only.  I  have  likewise  discovered  what 
seems  a  material  improvement.  Instead  of  twisting  together  the 
conducting  and  supporting  threads,  as  heretofore,  I  leave  the 
Kite  with  its  string  precisely  in  the  state  in  which  boys  raise  it: 
so  that  it  may  be  flown  in  a  pretty  high  wind,  and  carry  out  plenty 
of  line  of  sufficient  strength;  or  in  gentle  gales,  a  lighter  string. 
The  conducting  thread,  which  may  now  consist  of  the  fine  lace- 
thread  before  intertwisted  with  the  common  string,  is  tied  to  a 
loop  in  the  latter,  two  or  three  yards  below  the  Kite:  so  that 
while  the  Kite  is  set  up  by  two  persons,  a  third  lets  out  the  Lace 
from  an  insulated  reel:  keeping  always  to  leeward,  that  the- 
stress  may  be  wholly  on  the  common  string.  When  this  is 
let  out  to  the  desired  length,  it  is  likewise  insulated,  by  at¬ 
taching  a  loop  tied  in  it  to  a  hook  fixed  on  a  glass  handle. 
By  this  management,  the  conducting  thread  hangs  as  nearly 
perpendicular  as  the  wind  may  permit,  and  is  in  little  danger  of 
breaking. 

Those  who  attempt  to  use  this  apparatus  should  have  skill 
enough  to  know  when  the  clouds  actually  portend  a  discharge  to 
the  earth:  at  which  times  alone  1  believe  it  to  be  attended  with 
any  danger.  It  is  the  most  likely  method  1  know  of,  to  obtain 
satisfactory  observations  on  the  Electricity  given  to  the  air  by  the 
passage  of  clouds.  That  of  rain,  hail,  or  snow,  is  certainly  best 
collected  by  the  insulated  rod. 

4.  The  variable  Electricity  of  the  atmosphere  has  been  found 
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to  affect  considerably  the  action  of  De  Luc's  electrical  column. 
As  some  instances  of  this  kind  occur  in  the  observations  of  my 
friend  Thomas  [now  Dr.  j  Forster,  inserted  in  this  work,  I  shall  follow 
his  description  of  the  instrument.  It  is  composed  of  a  great  num¬ 
ber  of  small  circular  and  very  thin  plates,  of  silver,  of  paper, 
and  of  zinc,  placed  alternately  on  each  other,  and  pres¬ 
sed  closely  together,  so  as  to  form  a  Column.  One  end  of  the 
column  thus  arranged  is  observed  to  become  permanently  electri¬ 
fied  plus ,  the  other  minus :  a  bell  is  connected  with  each,  and  a 
small  ball  of  metal  is  suspended  between  the  bells.  The  whole  is 
enclosed  in  glass  and  insulated.  From  the  tendency  of  the  Elec¬ 
tricity  to  become  equalized,  while  it  is  continually  renewed,  the 
metallic  clapper  keeps  passing  to  and  fro  between  the  bells.  And 
the  varieties  in  the  kind  of  Pulsation  produced  by  this  means, 
with  its  occasional  intervals,  or  even  cessations  for  a  considerable 
time,  constitute  the  effects  to  be  studied  in  connexion  with  the 
other  phenomena  of  the  season. 

OF  THE  NOTES  AND  MISCELLANEOUS  MATTER. 

The  Notes  appended  to  my  earlier  Tables  of  observations  were 
published  in  an  incomplete  state :  the  confined  interest  of  the  sub¬ 
ject  at  that  period,  and  some  uncertainty  as  to  the  probable  re¬ 
ception  of  the  Terms  used  to  designate  the  clouds,  made  me 
sparing  of  them  for  two  or  three  years.  On  concluding  to 
insert  the  suppressed  Notes  in  this  work,  I  found  that,  from 
the  mode  of  reference  by  letters,  instead  of  dates,  it  would  be  no 
easy  task  to  incorporate  them  with  the  rest.  They  are  therefore 
left  in  the  less  convenient  form  of  additions. 

The  Nomenclature  of  clouds ,  to  which  I  have  just  alluded, 
having  now  grown  into  pretty  general  use  among  the  Meteorolo¬ 
gists  of  our  own  country,  I  shall  not  need  to  introduce  it  to  the 
reader  as  a  novelty.  [It  is  attached,  in  this  Second  Edition,  to 
the  Introductory  matter  of  the  work.]  The  reader  will  find  the 
system  in  its  original  state  in  Tilloch’s  Philosophical  Magazine, 
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vol  xvi.  xvii.  and  (with  some  changes  not  affecting  the  nomencla¬ 
ture)  in  Rees’s  Cyclopaedia,  article  Cloud ;  as  also  in  Nicholson’s 
Philosophical  Journal,  vol.  xxx.  It  has  been  abridged  and  re¬ 
ported  in  several  other  publications  :  and,  in  the  supplement  now 
publishing  to  the  Encyclopaedia  Britannica,  with  the  addition  of  a 
set  of  new  terms  for  the  modifications,  intended  for  the  use  of 
English  readers.  I  mention  these  in  order  to  have  the  opportu¬ 
nity  of  saying  that  I  do  not  adopt  them.  The  names  for  the 
clouds,  which  1  deduced  from  the  Latin,  are  but  seven  in  number, 
and  very  easy  to  remember :  they  were  intended  as  arbitrary 
terms  for  the  structure  of  clouds,  and  the  meaning  of  each  vTas 
carefully  fixed  by  a  definition :  the  observer  having  once  made 
himself  master  of  this,  was  able  to  apply  the  Term  with  correct¬ 
ness,  after  a  little  experience,  to  the  Subject  under  all  its  varie¬ 
ties  of  form,  colour,  or  position.  The  new  names,  if  meant  for 
another  set  of  arbitrary  terms,  are  superfluous:  if  intended  to 
convey  in  themselves  an  explanation  in  English,  they  fail  in  this, 
by  applying  only  to  some  part  or  circumstance  of  the  definition; 
the  Whole  of  which  must  be  kept  in  view  in  order  to  study  the 
subject  with  success.  To  take  for  an  example  the  first  of  the 
Modifications — the  term  Cirrus  very  readily  takes  an  abstract 
meaning,  equally  applicable  to  the  rectilinear  as  to  the  Hcxuous 
forms  of  the  subject.  But  the  name  of  Curl-cloud  will  not, 
without  some  violence  done  to  its  obvious  sense,  acquire  this 
more  extensive  one;  and  will,  therefore,  be  apt  to  mislead  the 
learner,  rather  than  forward  his  progress.  Others  of  these  names 
are  as  devoid  of  a  meaning  obvious  to  the  English  learner  as  arc 
the  Latin  terms  themselves. 

But  the  principal  objection  to  English,  or  any  other  local 
terms,  remains  to  be  stated.  They  take  away  from  the  Nomen¬ 
clature  its  present  advantage  of  constituting,  as  far  as  it  goes,  an 
universal  Language,  by  means  of  which  the  intelligent  of  every 
country  may  convey  to  each  other  their  ideas,  without  the  neces¬ 
sity  of  translation.  And  the  more  this  facility  of  communication 
can  be  increased,  by  our  adopting  by  consent  uniform  Modes, 
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Terms,  and  Measures  for  our  observations,  the  sooner  we  shall 
arrive  at  a  knowledge  of  the  phenomena  of  the  atmosphere  in  all 
parts  of  the  globe,  and  carry  the  science  to  some  degree  of  per¬ 
fection.  What  would  Geography  have  been  at  this  moment,  had 
such  descriptions  of  boundaries  as  those  we  meet  with  in  the 
book  of  Numbers,  or  in  Joshua,  never  given  place  to  the  universal 
language  of  Maps  and  Globes  ? 

The  Miscellaneous  extracts  might  have  been  made  more 
copious  than  they  will  be  found  on  the  whole,  but  I  avoided 
taking  them  from  sources  where  they  were  already  easily  acces¬ 
sible  to  the  reader.  They  are  inserted  for  different  purposes: 
some,  to  explain  the  cause  of  appearances  recorded  in  the  Notes, 
as  in  the  case  of  distant  thunder  storms:  others  as  being  sup¬ 
posed  to  have  a  more  remote  connexion  with  my  own  observa¬ 
tions:  lastly,  not  a  few  to  serve  as  Examples  of  meteorological 
and  physical  phenomena,  to  which  I  might  have  occasion  to  ad¬ 
vert  hereafter.  The  portion  which  I  derived  from  the  Papers 
was  selected  from  materials  obtained  in  the  following  manner: — 
In  the  daily  paper  taken  for  use  at  our  Laboratory,  a  line  is 
drawn  by  my  desire,  in  the  margin  of  all  such  passages  as  have 
any  relation  to  the  weather,  or  to  physical  phenomena.  Thus, 
though  absent,  I  secure  them  for  future  notice.  In  turning  over 
the  File  at  intervals  I  extract  what  suits  my  purpose,  annexing 
the  true  or  most  'probable  date,  and  retrenching  what  is  extrane¬ 
ous  or  irrelevant  in  matter  or  phrase. 

If  the  conductors  of  our  London  papers  intend  (as  without 
doubt  they  do)  that  the  many  notices  of  the  weather  and  phe¬ 
nomena  with  which  they  favour  us,  should  promote  Science  as 
well  as  gratify  curiosity,  they  will  not  be  displeased  at  my  re¬ 
questing  them  to  give  us  these  ivith  a  precise  date.  A  provin¬ 
cial  Editor  naturally  reverts  to  the  day  of  the  week  on  which  a 
thing  happened,  and  the  date  of  his  Paper  settles  that  of  the 
event.  But  when  the  latter  comes  to  he  transplanted  into  a  sub¬ 
sequent  London  paper,  sometimes  with,  sometimes  without,  the 
corrective  addition  to  the  day,  of  sennight ,  or  fortnight ,  the 
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uncertainty  is  often  sucli  as  to  render  it  useless  to  the  accurate 
collector.  The  day  of  the  month  being  adhered  to  in  all  cases, 
would  obviate  the  inconvenience. 

The  Language  of  these  accounts  is  also  commonly  vague  and 
unphilosophical:  a  hard  gale  of  wind  is  too  often  44  a  tremendous 
hurricane,”  and  frost  and  floods,  hail  and  thunder,  are  too  fre¬ 
quently  stated  to  have  been  the  most  severe  or  destructive  44  in 
the  memory  of  the  oldest  persons  living!1’  Reporters  of  unusual 
phenomena  should  be  cautioned  to  describe,  as  accurately  as  they 
can,  in  the  first  place,  what  they  saw ,  and  in  the  true  order  of 
time:  after  which,  if  necessary,  they  may  draw  comparisons,  and 
give  vent  to  their  feelings.  1  am,  however,  indebted  to  the  pub¬ 
lic  papers  for  several  circumstantial  Reports,  evidently  communi¬ 
cated  by  men  of  science ;  with  which  the  reader  may  find  it  not 
unpleasant  to  relieve  his  attention,  in  looking  through  this  Volume 
for  dry  facts  and  coincidences ;  and  from  some  of  which  he  may 
possibly  be  induced  to  draw  the  conclusion,  that  the  milder  uni¬ 
formity  and  tameness  of  our  own  Climate,  are,  at  least,  equally 
desirable  with  the  more  splendid  and  various,  but  destructive, 
phenomena  of  other  Zones. 


Some  disadvantage,  1  am  sensible,  attends  the  publication  of 
this  first  Volume,  while  the  second  is  as  yet  not  nearly  ready 
to  appear.  The  Reader  may  possibly  be  disposed  to  compare  this 
collection  of  facts  at  the  first  view  to  the  parts  of  a  dissected  Map, 
turned  out  before  him  without  the  accompaniment  of  a  design,  by 
the  aid  of  which  he  might  put  them  together.  But  in  this  I  have 
followed  the  natural  course  of  the  labour  imposed  on  me  by  the 
undertaking.  To  make  out  of  the  detached  portions  of  observa¬ 
tions  which  had  been  separately  formed,  a  whole ,  was  the  first 
thing  to  be  done.  And  this  was  most  easily  accomplished  by 
putting  them  at  once  to  the  press,  and  supplying  what  was  neces¬ 
sary  to  complete  the  Series,  as  the  work  proceeded.  They  were 
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thus  brought  into  a  fit  state  to  be  perused  for  the  purpose  of 
theory  and  deduction,  in  which  considerable  progress  is  already 
made.  Until  the  Results  can  be  laid  before  the  public,  what  is 
now  produced  may  serve  the  purpose  of  reference,  and  occasional 
information  on  various  points  of  the  history  of  our  climate,  for 
the  series  of  years  comprehended  in  the  Tables.  Persons  mode¬ 
rately  conversant  with  Natural  philosophy,  will  know  how  to 
make  use  of  them  in  this  way:  still  more,  they  who  have  been 
accustomed  to  make  similar  observations  for  themselves.  There 
are  indeed  but  few  at  present  who  can  be  said  to  study  the  sub¬ 
ject,  compared  with  the  number  of  amateurs  in  Chemistry,  in 
Astronomy,  in  Electricity,  &c.  Yet  it  is  one  with  which  Gentle¬ 
men  possessing  the  requisite  information,  together  with  domestic 
habits,  might  very  agreeably  fill  up  a  portion  of  their  daily 
leisure.  There  is  nothing  splendid  or  amusing  to  be  met  with 
in  the  outset  of  such  a  course:  but,  I  believe,  that  even  in  more 
attractive  pursuits,  the  pleasure  of  study  resolves  itself,  sooner  or 
later,  into  the  feeling  of  the  gradual  acquisition  of  knowledge, 
the  perception  of  the  relations,  agreements,  and  differences  of 
facts,  and  their  orderly  arrangement  in  the  mind.  Now,  in  no 
one  department  of  Natural  knowledge  is  the  field  less  trodden,  or 
the  opportunity  for  a  successful  exertion  of  the  judgment  in 
establishing  general  principles  greater,  than  in  Meteorology  in 
its  present  state.  There  is  no  subject  on  which  the  learned  and 
the  unlearned  are  more  ready  to  converse,  and  to  hazard  an 
opinion,  than  on  the  Weather — and  none  on  which  they  are  more 
frequently  mistaken !  This,  alone,  may  serve  to  show  that  we 
are  in  want  of  more  data ,  of  a  greater  store  of  facts,  on  which  to 
found  a  Theory  that  might  guide  us  to  more  certain  conclusions ; 
and  facts  will  certainly  multiply  together  with  observers.  He 
who  wishes  to  study  Astronomy  (the  most  perfect,  perhaps,  be¬ 
cause  the  most  ancient  of  the  sciences),  must  begin,  I  imagine, 
where  the  Chaldeans  began,  though  with  so  much  better  means 
before  him: — he  must  remark  for  himself  in  the  heavens,  the 
actual  courses  of  the  Planets,  and  the  most  obvious  points  in  the 
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construction  of  our  own  System.  So,  to  become  qualified  to  rea¬ 
son  on  the  variations  of  our  own  Climate,  we  should  begin  by 
making  ourselves  familiar  with  their  extent  and  progress,  as 
m  arked  by  the  common  instruments,  and  the  common  na¬ 
tural  indications :  for  which  purpose  such  a  model  as  the  pre¬ 
sent  Volume  may  be  found  very  serviceable.  A  moderate  know¬ 
ledge  of  the  phenomena,  acquired  in  this  way,  will  naturally 
excite  a  desire  to  become  acquainted  also  with  their  causes,  and, 
eventually,  with  the  principles  of  the  science.  These  have  been 
ably  investigated  in  parts  by  several  writers:  in  our  own  lan¬ 
guage,  by  Franklin,  Cavallo,  Kirwan,  Dalton,  Marshall,  Wells: 
in  French,  by  Saussure,  De  Luc,  Cotte,  Bertholon:  a  work  by 
Beccaria  is  extant  in  an  English  translation;  and  there  are  many 
detached  extracts  of  the  opinions  of  foreign  authors,  as  well  as 
Essays  of  minor  bulk,  dispersed  in  the  Philosophical  Transac¬ 
tions,  and  other  periodical  publications.  Dr.  Thomson  has  given 
a  good  summary  of  Meteorological  facts  in  the  former  editions  of 
his  System  of  Chemistry ;  and  Dr.  Robertson  has  done  the  same 
in  a  separate  work.  But  we  are  not  as  yet  possessed  of  a  general 
elementary  treatise,  displaying  in  a  sufficiently  familiar  manner 
the  present  extent  of  the  Science;  which  from  this  cause  appears 
more  confined  and  imperfect  than  it  really  is.  In  the  early  part 
of  this  Introduction,  I  made  mention  of  some  Lectures  on  me¬ 
teorology,  which  1  had  a  view  of  publishing.  These  are  neces¬ 
sarily  a  more  remote  object  than  the  completion  of  the  present 
work.  I  must,  therefore,  entreat  the  patience  of  my  friends  in 
regard  to  these:  for  while  I  have  long  owed  such  a  work  to  the 
Public,  the  materials  have  been  accumulating,  and  the  labour  of 
selecting  and  arranging,  in  a  small’compass,  what  may  be  deemed 
fittest  for  the  purpose,  is  likely  to  be  yet  considerable. 


PREFACE  TO  THE  SECOND  VOLUME, 


PRINTED  IN  1820. 


The  Map  of  my  subject  being  at  length  delineated,  the  reader 
has  it  in  his  power  to  survey  it;  which  he  may  do  either  in  detail, 
in  the  several  divisions  of  Temperature ,  &c.  which  follow,  or  hrst 
as  a  whole,  in  the  Summary ,  where  it  is  treated  in  the  order  of 
the  months  and  seasons.  On  turning  over  the  work  now  that  it  is 
about  to  be  completed  at  press,  I  am  sensible  of  some  imperfec¬ 
tions  in  the  arrangement ;  which  might  have  been  made  more 
easy  for  the  reader,  and  the  text  less  interrupted  by  Results  in 
figures,  had  the  whole  been  reserved,  till  now,  unprinted.  The 
few  points  of  Theory  which  I  have  introduced  here  and  there, 
might  likewise  have  been  embodied  in  a  preliminary  dissertation ; 
the  want  of  which  will  be  scarcely  supplied,  to  some  readers,  by 
the  Summary  above  mentioned.  My  principal  apology  must  lie, 
in  the  want  of  a  good  Model,  for  a  design  so  nearly  novel  in  cha¬ 
racter  :  to  which  may  be  added  a  strong  inducement  to  print  the 
several  parts,  as  they  were  digested,  for  the  sake  of  easy  refer¬ 
ence.  In  attempting  to  reduce  to  some  sort  of  method  the  great 
mass  of  observations  before  me,  I  was  not  seldom  in  the  case  of 
the  traveller  in  a  South  American  forest,  who  is  obliged,  even 
where  others  have  gone  before  him,  to  cut  his  way  at  every  step 
through  a  tangled  thicket.  If  the  Vista  be  in  any  degree  thus 
opened,  those  who  may  follow  will  scarcely  grudge  the  labour  of 
smoothing  asperities,  filling  up  chasms,  and  making  plain  the  road 
to  the  Science.  With  regard  to  mathematical  discussions,  with 
which  it  would  have  been  an  easy  task  to  some  to  have  interspersed 
the  work,  I  think  it  right  to  avow,  that  a  limited  education  in  that 
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branch  of  Science  has  left  me  unqualified  to  furnish  them  :  and 
possibly,  to  men  capable  of  applying  them  to  the  test  of  sound 
theory,  the  simple  data  derived  from  observation  may  prove  as 
acceptable  as  a  splendid  series  of  ready-made  demonstrations. 
One  thing  the  reader  may  rely  on — that  much  care  has  been  ex¬ 
ercised  in  the  plain  calculations  which  were  continually  required 
to  bring  out  my  Results.  It  may  be  proper  also  to  remark,  that 
for  the  convenience  of  those  who  may  incline  to  take  up  the  sub¬ 
ject  only  in  parts,  the  Index  has  been  made  copious  and  minute, 
to  a  degree  which  on  any  other  consideration  would  have  been 
quite  superfluous. 

The  result  of  my  experience  is,  on  the  whole,  unfavourable  to 
the  opinion  of  a  permanent  change  having  taken  place  of  later  time, 
either  for  the  better  or  the  wrorse,  in  the  Climate  of  this  country. 
Our  recollection  of  the  weather,  even  at  (he  distance  of  a  few 
years,  being  very  imperfect,  wre  are  apt  to  suppose  that  the  Sea¬ 
sons  are  not  what  they  formerly  were;  while,  in  fact,  they  are  only 
going  through  a  series  of  changes,  such  as  we  may  have  heretofore 
already  witnessed,  and  forgotten.  That  the  shorter  periods  of 
Annual  variation  in  the  mean  temperature,  depth  of  rain,  and 
other  phenomena  of  the  Year,  which  w  ill  be  found  exhibited  in 
this  volume,  may  be  only  component  parts  of  a  larger  Cycle  is, 
however,  very  possible.  Otherwise  considering  that  the  changes 
consequent  on  the  clearing  of  woods,  culture,  and  drainage,  with 
some  other  less  obvious  effects  of  an  increased  Population,  have 
probably  by  this  time  contributed  their  utmost  to  its  improve¬ 
ment,  I  should  venture  to  suppose,  that  our  Climate  is  likely  to 
remain  for  ages  what  it  now  is;  and  further,  that  in  its  great  or 
leading  features,  it  differs  little  from  what  it  was,  when  the  pre¬ 
sent  elevation  of  these  islands  above  the  sea  was  first  established. 

Having  despatched  the  few  remarks  of  this  kind  that  were  left 
fora  Preface,  I  may  now  claim  the  indulgence  of  the  scientific 
reader  for  some  thoughts  of  a  more  important  nature.  In  the  In¬ 
troduction  to  my  earliest  published  observations  (in  1807)  I  find 
the  following  remarks  on  the  end  and  object  of  such  enquiries. 
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“  Every  correct  Register  of  the  weather  may  he  considered  as  in¬ 
tended  for  two  purposes:  first,  as  a  daily  record  of  the  phenomena 
regarded  as  passing  occurrences;  secondly,  as  a  continued  notation 
of  facts  interesting  to  the  Philosopher,  and  from  which  he  may 
deduce  results,  for  the  purpose  of  extending  our  knowledge  of  the 
Economy  of  the  seasons.  This  application  of  the  subject  it  is  de¬ 
sirable  to  encourage  :  for  it  cannot  be  doubted,  that  from  views 
less  limited  we  should  draw  conclusions  less  partial  as  to  these 
changes,  and  instead  of  that  scene  of  confusion,  that  domain  of 
chance,  which  as  commonly  seen  they  present,  we  should  discover 
a  chain  of  causes  and  effects,  demonstrative  like  the  rest  of  Cre¬ 
ation,  of  the  infinite  wisdom  and  goodness  of  its  Author.” — Athe- 
nceum ,  vol.  i.  p.  80.  I  should  indeed  regret  the  many  hours  of 
leisure  which  I  have  since  bestowed  on  this  pursuit,  could  I  not 
persuade  myself,  that  these  anticipations  are  likely  to  be  in  some 
measure  fulfilled  :  that  Meteorology  will,  by  future  observers,  at 
least,  be  rescued  from  empirical  mysteriousness,  and  the  reproach 
of  perpetual  uncertainty  ;  and  will  contribute  its  share  to  the 
support  of  a  proposition,  so  well  illustrated  by  some  of  the  bright¬ 
est  names  in  Science,  that  the  “  Almighty  hand,  that  made  the 
world  of  matter  without  form,  hath  ordered  all  things  in  measure, 
and  number,  and  weight.11 — Wiscl.  xi.  17?  20.  Or,  (to  use  more 
modern  terms,)  that  the  Creator  has,  even  in  the  course  of  the 
Winds  and  the  variations  of  the  Atmosphere,  so  adapted  the 
means  to  the  end,  that  amidst  perpetual  fluctuations,  and  occasional 
tremendous  perturbations,  the  balance  of  the  great  Machine  is 
preserved,  and  its  parts  still  move  in  harmony:  each  re¬ 
turning  season  verifying  the  assurance  given  to  mankind  after  the 
deluge,  “  While  the  Earth  remaineth,  seed-time  and  harvest, 
and  cold  and  heat,  and  summer  and  winter,  and  day  and  night 
shall  not  cease.” — Gen.  viii.  22. 

I  have  occasionally  observed  writh  regret,  in  the  writings  of  men 
of  science,  the  continuance  of  a  phraseology  which  I  would  gladly 
see  exploded;  which  is  unmeaning  in  itself,  when  strictly  ex¬ 
amined,  but  tends  directly  to  evade  or  weaken  the  force  of  some 
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important  truths  upon  the  mind — a  mode  of  expression  by  which 
Nature ,  personified,  is  made  to  do  every  thing,  while  the  Great 
Author  of  nature  is  never  mentioned  or  alluded  to.  Surely  no 
well  informed  mind  can  now  imagine,  that  the  chain  of  causes  and 
effects,  which  we  contemplate  in  Natural  philosophy,  could  ever 
arrange  and  move  itself ;  that  the  material  world,  in  which  we 
dwell,  and  over  which  we  ourselves  have  such  dominion,  was  ori¬ 
ginally  produced  without  design  or  impulse — or  that  it  is  without 
beginning,  and  will  never  have  an  end! 

The  fading  leaves  of  the  Tree  which  I  now  behold  from  my 
window  will,  in  the  course  of  a  few  weeks,  have  fallen  to  the  earth, 
and  their  elements  will  have  mingled  in  part  with  the  soil,  in  part 
with  the  atmosphere.  It  is  in  the  nature  of  vegetable  matter  thus 
to  decay,  when  separated  from  the  unknown  principle  which  gave 
it  organization.  In  a  few  Months,  other  leaves,  now  concealed  in 
the  buds,  together  with  other  branches,  will  have  unfolded  them¬ 
selves,  adding  to  the  total  bulk  of  the  root,  stem,  Sec.  which  now' 
compose  the  Tree.  It  is  the  nature  of  trees  thus  to  increase  in 
bulk,  and  extend  their  parts,  by  assimilating  to  themselves  the 
elements  contained  in  the  earth  and  air.  The  tree,  with  its  new 
set  of  leaves,  will,  however,  be  the  same  tree,  though  it  will  have 
changed  a  part  of  its  substance:  this,  indeed,  it  has  been  doing 
ever  since  it  first  sprouted  from  the  Seed.  The  tree,  then,  was  in 
the  seed  before  it  grew  ;  it  is  a  part  of  the  System  of  nature ;  and 
the  best  account  we  can  give  of  its  origin,  in  common  language  is, 
that  it  is  the  nature  (natura:  that  which  we  expect  to  be  brought 
forth )  of  the  Seed  thus  to  germinate  in  the  moist  earth,  and  of 
the  Tree,  thus  set  growing,  to  increase  to  perfection ;  and 
lastly,  to  form  in  itself  other  seeds,  capable  under  circumstances 
which  will  always  occur  in  the  course  of  Nature  (natura  rerum : 
that  which  from  our  knowledge  of  the  earth  and  seasons,  we  ex¬ 
pect  will  be  the  concurrence  of  events)  to  continue  the  Species. 

In  this  account  of  some  familiar  natural  effects,  the  word  'na¬ 
ture  has  been  used  in  its  proper  acceptation;  in  the  sense  which, 
unless  I  am  greatly  misled  by  its  etymology,  the  inventor  of  the 
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term  intended  for  it.  But  were  1  now  to  proceed  to  say  that  all 
this  takes  place,  because  Nature  thus  works,  or  because  She  wills 
it,  it  would  be  but  to  run  away  from  a  plain  and  positive  account  of 
the  matter,  already  on  record,  to  a  notion  which  is  at  best  very 
obscure  and  indefinite.  I  might  indeed  imagine  the  existence  of 
a  power  or  principle,  distinct  from  Omnipotence  and  superseding 
the  necessity  of  Creation  and  Providence,  subsisting  in  matter 
from  all  eternity,  and  manifesting  itself  in  an  infinite  variety  of 
forms  and  operations — I  say  1  might  choose  to  imagine  this,  but 
I  could  never  demonstrate  or  render  it  probable.  I  should,  then, 
have  nothing  solid  to  oppose  to  the  positive  authentic  History  of 
the  matter,  which  is  this,  That  “  in  the  beginning11  (of  the  system 
of  nature  as  we  now  behold  it)  “  God  created  the  heaven  and  the 
earth” — that  among  other  provisions  for  the  use  and  sustenance 
of  the  future  inhabitants,  He  caused  the  earth  to  bring  forth 
“  the  tree  yielding  fruit,  whose  seed  was  in  itself,  after  its  kind.11 
From  which  “  beginning,”  by  a  succession  of  effects,  which  we 
can  investigate  and  comprehend  (though  the  created  principle  of 
vegetable  life,  immediately  acting  on  matter  to  produce  them  be 
hidden  from  us)  the  “  kind”  or  species  has  been  continued  to  this 
day. 

Divine  revelation  was  alone  competent  to  furnish  us  with  just 
conceptions,  on  points  of  knowledge,  neither  attainable  by  the  ob- 
•servation  of  nature,  nor  demonstrable  by  just  inference  from  its 
Phenomena:  and  without  this,  it  is  difficult  to  conceive  how  the 
idea  of  a  Spiritual  energy,  pervading  and  governing  matter,  could 
ever  have  been  formed  by  man.  We  have  accordingly,  in  the 
book  of  Genesis,  an  account  of  the  origin  of  Nature,  which,  while 
it  stoops  to  the  simplicity  of  the  human  mind,  in  its  ignorance  of 
Physical  science,  is  yet  fraught  with  the  substance  of  the  sublimest 
truths  that  are  attainable,  in  the  sincere  and  disciplined  pursuit  of 
this  knowledge.  It  is  for  us,  then,  who  are  privileged  with  the 
greater  light,  in  addition  to  the  better  use  of  the  less  consequent 
on  the  experience  of  ages,  reverently  to  acknowledge,  on  proper 
occasions,  Him  to  whom  we  are  indebted  for  both;  rejecting  the 
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subterfuges  formerly  employed  to  serve  the  purposes  of  a  re¬ 
fined  and  sceptical  philosophy,  by  men  who  felt  their  ignorance, 
while  they  pleased  themselves  with  a  parade  of  words:  men,  whose 
business  it  seems  to  have  been,  not  so  much  to  discover  Truth,  as 
by  placing  things  in  every  possible  light,  in  speculation,  to  pre¬ 
pare  a  Language  for  the  use  of  those  who  should  afterwards  be 
permitted  to  unfold  its  mysteries.  But  even  they  did  not  always 
grovel  thus — Seneca  could  say,  “  Nihil  est  aliud  Natura  quam 
Deus,  et  divina  qiuedam  ratio,  toti  mundo  et  partibus  ejus  inser- 
ta.11  In  which  again  (for  Seneca  was  contemporary  with  Paul) 
we  may  trace  the  reflected  image  of  revealed  truth:  “  For  the 
invisible  things  of  Him  from  the  creation  of  the  world  are  clearly 
seen,  being  understood  by  the  things  that  are  made — even  His 
Eternal  power  and  Godhead.11 — Rom.  i.  20. 

The  penmen  of  Holy  Scripture  were  not  qualified  to  instruct 
mankind  in  Natural  philosophy — nor  was  this  their  business;  but 
to  inculcate  the  more  simple  and  important  truths  of  Divine  origin. 
They  teach  Wisdom,  (the  wisdom  of  conduct  in  human  life:) 
and  while  they  do  this,  they  often  allude  to  Creation,  to  Providence 
and  Nature,  in  terms  worthy  of  their  inspiration,  and  of  the  sub¬ 
ject.  The  latter  part  of  the  Book  of  Job,  in  particular,  abounds 
in  these  allusions  :  with  one  of  which,  appropriate  to  our  subject, 
I  shall  close  these  remaks : — “  Whence  then  cometh  Wisdom, 
and  where  is  the  place  of  understanding  ? — God  understandeth 
the  way  thereof,  and  he  knoweth  the  place  thereof:  For  he  look- 
eth  to  the  ends  of  the  earth  and  seeth  under  the  whole  heaven,  to 
make  the  weight  for  the  winds  :  and  he  weigheth  the  waters  by 
measure.  When  he  made  a  decree  for  the  rain,  and  a  way  for 
the  lightning  of  the  thunder,  then  did  lie  see  it  and  number  it; 
lie  prepared  it,  yea  searched  it  out.  And  unto  man  he  said, 
Behold,  the  fear  of  the  Lord,  that  is  Wisdom,  and  to  depart  from 
evil  is  understanding.1'1 — Job  xxviii.  20,  23 — 28. 

L.  H. 

Tottenham,  Tenth  Month,  25th,  1820. 
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ON  THE  MODIFICATIONS  OF  CLOUDS,  AND  ON  THE  PRINCIPLES  OF 

THEIR  PRODUCTION,  SUSPENSION,  AND  DESTRUCTION  ;  BEING 

THE  SUBSTANCE  OF  AN  ESSAY  READ  BEFORE  THE  ASKESIAN 

SOCIETY  IN  THE  SESSION  1802 - 3. 

Since  the  increased  attention  which  has  been  given  to  Meteoro¬ 
logy,  the  study  of  the  various  appearances  of  water  suspended  in 
the  Atmosphere  is  become  an  interesting  and  even  necessary 
branch  of  that  pursuit. 

If  Clouds  were  the  mere  result  of  the  condensation  of  Vapour 
in  the  masses  of  atmosphere  which  they  occupy,  if  their  variations 
were  produced  by  the  movements  of  the  atmosphere  alone,  then 
indeed  might  the  study  of  them  be  deemed  an  useless  pursuit  of 
shadows,  an  attempt  to  describe  forms  which,  being  the  sport  of 
winds,  must  be  ever  varying,  and  therefore  not  to  be  defined. 

But  however  the  erroneous  admission  of  this  opinion  may  have 
operated  to  prevent  attention  to  them,  the  case  is  not  so  with 
Clouds.  They  are  subject  to  certain  distinct  modifications,  pro¬ 
duced  by  the  general  causes  which  effect  all  the  variations  of  the 
Atmosphere  :  they  are  commonly  as  good  visible  indications  of 
the  operation  of  these  causes  as  is  the  countenance  of  the  state  of 
a  person’s  mind  or  body. 

It  is  the  frequent  observation  of  the  countenance  of  the  sky, 
and  of  its  connexion  with  the  present  and  ensuing  phenomena, 
that  constitutes  the  ancient  and  popular  Meteorology.  The  want 
of  this  branch  of  knowledge  renders  the  predictions  of  the  Philo¬ 
sopher  (who  in  attending  only  to  his  instruments  may  be  said 
to  examine  only  the  'pulse  of  the  atmosphere)  less  generally 
successful  than  those  of  the  weather-wise  Mariner  or  Husband¬ 
man. 

With  the  latter,  the  dependence  of  their  labours  on  the  state  of 
the  atmosphere,  and  the  direction  of  its  Currents,  creates  a  neces¬ 
sity  of  frequent  observation,  which  in  its  turn  produces  expe¬ 
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But  as  this  experience  is  usually  consigned  only  to  the  memory 
of  the  possessor,  in  a  confused  mass  of  simple  aphorisms,  the  shill 
resulting  from  it  is  in  a  manner  incommunicable;  for,  however 
valuable  these  links  when  in  connexion  with  the  rest  of  the 
Chain,  they  often  serve,  when  taken  singly,  only  to  mislead ;  and 
the  power  of  connecting  them,  and  of  forming  a  judgment  upon 
occasion  from  them,  resides  only  in  the  mind  before  which  their 
relations  have  passed,  though  perhaps  imperceptibly,  in  review. 
In  order  to  enable  the  Meteorologist  to  apply  the  key  of  Analysis 
to  the  experience  of  others,  as  well  as  to  record  his  own  with  bre¬ 
vity  and  precision,  it  may  perhaps  be  allowable  to  introduce  a  Me¬ 
thodical  nomenclature,  applicable  to  the  various  forms  of  sus¬ 
pended  water,  or,  in  other  words,  to  the  Modifi cations  of  Cloud. 

By  modification  is  to  be  understood  simply  the  Structure  or 
manner  of  aggregation,  not  the  precise  form  or  magnitude,  which 
indeed  varies  every  moment  in  most  Clouds.  The  principal  Mo¬ 
difications  are  commonly  as  distinguishable  from  each  other  as  a 
Tree  from  a  Hill,  or  the  latter  from  a  Lake ;  although  Clouds  in 
the  same  modification,  considered  with  respect  to  each  other,  have 
often  only  the  common  resemblances  which  exist  among  trees, 
hills,  or  lakes,  taken  generally. 

The  Nomenclature  is  drawn  from  the  Latin.  The  reasons  for 
having  recourse  to  a  dead  language  for  Terms  to  be  adopted  by 
the  learned  of  different  nations  are  obvious.  If  it  should  be  asked 
why  the  Greek  was  not  preferred,  after  the  example  of  Chemistry, 
the  author  answers,  that  the  objects  being  to  be  defined  by  visible 
characters,  as  in  Natural  history,  it  was  desirable  that  the  Terms 
should  at  once  convey  the  idea  of  these,  and  render  a  frequent  re¬ 
course  to  definitions  needless  to  such  as  understand  the  literal 
sense,  which  many  more  would,  it  is  concluded,  in  Latin  than  in 
Greek  words. 

There  are  three  simple  and  distinct  Modifications,  in  any  one 
of  which  the  aggregate  of  minute  drops  called  a  Cloud  may  be 
formed ,  increase  to  its  greatest  extent ,  and  finally  decrease  and 
disappear. 
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But  the  same  Aggregate  which  has  been  formed  in  one  Modi¬ 
fication,  upon  a  change  in  the  attendant  circumstances  may  pass 
into  another: 

Or  it  may  continue  for  a  considerable  time  in  an  intermediate 
state,  partaking  of  the  characters  of  two  Modifications ;  and 
it  may  also  disappear  in  this  stage,  or  return  to  the  first  Modi¬ 
fication. 

Lastly,  aggregates  separately  formed  in  different  modifications 
may  unite  and  pass  into  one  exhibiting  different  characters  in  dif¬ 
ferent  parts,  or  a  portion  of  a  simple  Aggregate  may  pass  into 
another  modification  without  separating  from  the  remainder  of  the 
mass. 

Hence,  together  with  the  simple,  it  becomes  necessary  to  admit 
intermediate  and  compound  Modifications ;  and  to  impose  names 
on  such  of  them  as  are  worthy  of  notice. 

The  simple  Modifications  are  thus  named  and  defined: 

1.  Cirrus.  Def.  Nubes  cirratn ,  tenussima,  quae  undique 
crescat. 

Parallel,  flexuous,  or  diverging  fibres,  extensible  by  increase 
in  any  or  in  all  directions. 

2.  Cumulus.  Def  Nubes  cumulata,  densa ,  sursum  eves - 
cens. 

Convex  or  conical  heaps,  increasing  upward  from  a  horizontal 
base. 

3.  Stratus.  Def.  Nubes  strata ,  aquee  modo  eoopansa ,  dear- 
sum  crescens. 

A  widely  extended,  continuous,  horizontal  sheet,  increasing 
from  below  upward  A 

The  intermediate  Modifications  which  require  to  be  noticed  are: 

4.  Cirro-cumulus.  Def.  Nubcculce  densiores  subrotundee 
et  quasi  in  agmine  appositce. 

*  This  application  of  the  Latin  word  stratus  is  a  little  forced.  J>ut  the  sub¬ 
stantive  stratum ,  did  not  agree  in  its  termination  with  the  other  two,  and  is  be¬ 
sides  already  used  in  a  different  sense  even  on  this  subject,  e.  g.  a  stratum  of 
clouds ;  yet  it  was  desirable  to  keep  the  derivation  from  the  verb  sterno ,  as  its 
significations  agree  so  well  with  the  circumstances  of  this  Cloud. 
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Small,  well  defined  roundish  masses,  in  close  horizontal  ar¬ 
rangement  or  contact. 

5.  Cirro-stratus.  Def.  Nubes  extenuata  subconcava  vel 
undulata.  Nubecula?  liujusmodi  appositce. 

Horizontal  or  slightly  inclined  masses  attenuated  towards  a  part 
or  the  whole  of  their  circumference,  bent  downward,  or  undulated; 
separate,  or  in  groups  consisting  of  small  clouds  having  these 
characters. 

The  compound  modifications  are  : 

().  Cumulo-stratus.  Def.  Nubes  densa,  basim  planarn  un- 
dique  super  crescens,  vel  cujus  moles  longinqua  videtur  partim 
plana  partim  cumulata. 

The  Cirro-stratus  blended  with  the  Cumulus,  and  either  ap¬ 
pearing  intermixed  with  the  heaps  of  the  latter  or  superadding  a 
wide-spread  structure  to  its  base. 

7-  Cumulo-cirro-stratus  vel  Nimbus.  Def.  Nubes  vel  nu- 
bium  congeries  [superne  cirrata]  pluviam  effundens. 

The  Rain  cloud.  A  cloud,  or  system  of  clouds  from  which 
rain  is  falling.  It  is  a  horizontal  sheet,  above  which  the  Cirrus 
spreads,  while  the  Cumulus  enters  it  laterally  and  from  beneath. 

of  the  cirrus. 

Clouds  in  this  Modification  appear  to  have  the  least  density, 
the  greatest  elevation,  and  the  greatest  variety  of  extent  and  di¬ 
rection.  They  are  the  earliest  appearance  after  serene  weather. 
They  are  first  indicated  by  a  few  threads  pencilled,  as  it  were,  on  the 
sky.  These  increase  in  length,  and  new  ones  are  in  the  mean  time 
added  to  them.  Often  the  first-formed  threads  serve  as  stems  to  sup¬ 
port  numerous  branches,  which  in  their  turn  give  rise  to  others. 

The  increase  is  sometimes  perfectly  indeterminate,  at  others  it 
has  a  very  decided  direction.  Thus  the  first  few  Threads  beino- 

*  o 

once  formed,  the  remainder  shall  be  propagated  in  one  or  more 
directions  laterally,  or  obliquely  upward  or  downward,*  the  di- 

*  The  upward  direction  of  the  fibres,  or  tufts  of  this  Cloud  is  found  to  be  a  dc- 
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rection  being  often  the  same  in  a  great  number  of  Clouds  visible 
at  the  same  time:  for  the  oblique  descending  tufts  appear  to  con¬ 
verge  towards  a  point  in  the  Horizon,  and  the  long  straight  streaks 
to  meet  in  opposite  points  therein ;  which  is  the  optical  effect  of 
parallel  extension. 

Their  duration  is  uncertain,  varying  from  a  few  minutes  after 
the  first  appearance  to  an  extent  of  many  hours.  It  is  long  when 
they  appear  alone  and  at  great  heights,  and  shorter  when  they  are 
formed  lower  and  in  the  vicinity  of  other  Clouds. 

This  Modification,  although  in  appearance  almost  motionless, 
is  intimately  connected  with  the  variable  motions  of  the  atmo¬ 
sphere.  Considering  that  Clouds  of  this  kind  have  long  been 
deemed  a  prognostic  of  wind,  it  is  extraordinary  that  the  nature  of 
this  connexion  should  not  have  been  more  studied ;  as  the  know¬ 
ledge  of  it  might  have  been  productive  of  useful  results. 

In  fair  weather,  with  light  variable  breezes,  the  sky  is  seldom 
quite  clear  of  small  groups  of  the  oblique  Cirrus,  which  frequently 
come  on  from  the  leeward,  and  the  direction  of  their  increase  is  to 
windward.  Continued  icet  weather  is  attended  with  horizontal 
sheets  of  this  cloud,  which  subside  quickly  and  pass  into  the 
.  Cirro-stratus. 

Before  storms  they  appear  lower  and  denser,  and  usually  in 
the  quarter  opposite  to  that  from  which  the  storm  arises.  Steady 
high  winds  are  also  preceded  and  attended  by  streaks  running 
quite  across  the  sky  in  the  direction  they  blow  in. 


OF  THE  CUMULUS. 

Clouds  in  this  Modification  are  commonly  of  the  most  dense 
structure  :  they  are  formed  in  the  lower  atmosphere,  and  move 
along  with  the  Current  which  is  next  the  earth. 

A  small  irregular  spot  first  appears,  and  is,  as  it  were,  the  nu- 

cided  indication  of  the  decomposition  of  vapour  preceding  rain:  the  downward 
as  decidedly  indicates  evaporation  and  fair  weather.  In  each  case  they  point  to¬ 
wards  the  place  of  the  Electricity  which  is  evolved  at  the  time. 
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cleus  on  which  they  increase.  The  lower  surface  continues  irre¬ 
gularly  plane,  while  the  upper  rises  into  conical  or  hemispherical 
heaps  ;  which  may  afterwards  continue  long  nearly  of  the  same 
bulk,  or  rapidly  grow  to  the  size  of  mountains. 

In  the  former  case  they  are  usually  numerous  and  near  toge¬ 
ther,  in  the  latter  few  and  distant  ;  but  whether  there  are  few  or 
many,  their  bases  lie  always  nearly  in  one  horizontal  plane;  and 
their  increase  upward  is  somewhat  proportionate  to  the  extent  of 
base,  and  nearly  alike  in  many  that  appear  at  once. 

Their  appearance,  increase,  and  disappearance,  in  fair  weather, 
are  often  periodical,  and  keep  pace  with  the  Temperature  of  the 
day.  Thus,  they  will  begin  to  form  some  hours  after  sun-rise, 
arrive  at  their  maximum  in  the  hottest  part  of  the  afternoon,  then 
go  on  diminishing,  and  totally  disperse  about  sun-set. 

But  in  changeable  weather  they  partake  of  the  vicissitudes  of 
the  atmosphere:  sometimes  evaporating  almost  as  soon  as  formed; 
at  others  suddenly  forming,  and  as  quickly  passing  to  the  com¬ 
pound  modifications. 

The  Cumulus  of  fair  weather  has  a  moderate  elevation  and  ex¬ 
tent,  and  a  well-defined  rounded  surface.  Previous  to  rain  it 
increases  more  rapidly,  appears  lower  in  the  atmosphere,  and  with 
its  surface  full  of  loose  fleeces  or  protuberances. 

The  formation  of  large  Cumuli  to  leeward  in  a  strong  wind,  in¬ 
dicates  the  approach  of  a  calm  with  rain.  When  they  do  not  dis¬ 
appear  or  subside  about  sun-set,  but  continue  to  rise,  Thunder  is 
to  be  expected  in  the  night. 

Independently  of  the  beauty  and  magnificence  it  adds  to  the 
face  of  nature,*  the  Cumulus  serves  to  screen  the  earth  from  the 
direct  rays  of  the  sun  ;  by  its  multiplied  reflections  to  diffuse,  and, 
as  it  were,  economise  the  Light,  and  also  to  convey  the  product 
of  Evaporation  to  a  distance  from  the  place  of  its  origin.  The 

*  The  connexion  of  the  finer  rounded  forms,  and  more  pleasing  dispositions 
and  colours  of  these  Aggregates,  with  warmth  and  calmness;  and  of  every  thing 
that  is  dark  and  abrupt,  and  shaggy,  and  blotched,  and  horrid  in  them,  with  cold, 
and  storm,  and  tempest,  may  be  cited  as  no  mean  instance  of  the  perfection  of 
that  Wisdom  and  Benevolence  which  formed  and  sustains  them. 
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relations  of  the  Cumulus  with  the  state  of  the  Barometer,  ivc. 
have  not  yet  been  enough  attended  to. 

OF  THE  STRATUS. 

This  Modification  has  a  mean  degree  of  density. 

It  is  the  lowest  of  Clouds,  since  its  inferior  surface  commonly 
rests  on  the  earth  or  water. 

Contrary  to  the  last,  which  may  be  considered  as  belonging  to 
the  day,  this  is  properly  the  cloud  of  night ;  the  time  of  its  first 
appearance  being  about  sun-set.  It  comprehends  all  those  creep¬ 
ing  Mists  which  in  calm  evenings  ascend  in  spreading  sheets  (like 
an  inundation)  from  the  bottom  of  valleys  and  the  surface  of 
lakes,  rivers,  and  other  pieces  of  water,  to  cover  the  surround¬ 
ing  country. 

Its  duration  is  frequently  through  the  night. 

On  the  return  of  the  sun  the  level  surface  of  this  Cloud  begins 
to  put  on  the  appearance  of  Cumulus,  the  whole  at  the  same  time 
separating  frem  the  ground.  The  continuity  is  next  destroyed, 
and  the  Cloud  ascends  and  evaporates,  or  passes  off  with  the 
morning  breeze.  This  change  has  been  long  experienced  as  a  prog¬ 
nostic  of  fair  weather,*  and  indeed  there  is  none  more  serene  than 
that  which  is  ushered  in  by  it. 

OF  THE  CIRRO-CUMULUS. 

The  Cirrus  having  continued  for  some  time  increasing  or  sta¬ 
tionary,  usually  passes  either  to  the  Cirro-cumulus  or  the  Cirro- 
stratus,  at  the  same  time  descending  to  a  lower  station  in  the  at¬ 
mosphere. 

The  Cirro-cumulus  is  formed  from  a  Cirrus,  or  from  a  number 
of  small  separate  Cirri,  by  the  fibres  collapsing  as  it  were,  and 
passing  into  small  roundish  masses,  in  which  the  texture  of  the 

*  At  nebulae  niagis  ima  petunt,  campoque  recumbunt. 

Virgil.  Georg,  lib.  i. 
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Cirrus  is  no  longer  discernible;  although  they  still  retain  some¬ 
what  of  the  same  relative  arrangement.  This  change  takes  place 
either  throughout  the  whole  mass  at  once,  or  progressively  from 
one  extremity  to  the  other.  In  either  case,  the  same  effect  is 
produced  on  a  number  of  adjacent  Cirri  at  the  same  time  and  in 
the  same  order.  It  appears  in  some  instances  to  be  accelerated 
by  the  approach  of  other  Clouds. 

This  Modification  forms  a  very  beautiful  sky,  sometimes  ex¬ 
hibiting  numerous  distinct  beds  of  these  small  connected  clouds, 
floating  at  different  altitudes. 

The  Cirrocumulus  is  frequent  in  summer ,  and  is  attendant 
on  warm  and  dry  weather.  It  is  also  occasionally  and  more  spar¬ 
ingly  seen  in  the  intervals  of  showers,  and  in  winter.  It  may 
either  evaporate,  or  pass  to  the  Cirrus  or  Cirro-stratus. 

OF  THE  CIRRO-STRATUS. 

This  Cloud  appears  to  result  from  the  subsidence  of  the  fibres 
of  the  Cirrus  to  a  horizontal  position,  at  the  same  time  that  they 
approach  towards  each  other  laterally-  The  form  and  relative 
position,  when  seen  in  the  distance,  frequently  give  the  idea  of 
shoals  of  fish.  Yet  in  this,  as  in  other  instances,  the  structure 
must  be  attended  to  rather  than  the  form ,  which  varies  much, 
presenting  at  times  the  appearance  of  parallel  bars,  or  interwoven 
streaks  like  the  grain  of  polished  wood.  It  is  thick  in  the  middle, 
and  extenuated  towards  the  edge.  The  distinct  appearance  of  a 
Cirrus,  however,  does  not  always  precede  the  production  of  this 
and  the  last  Modification. 

The  Cirro-stratus  precedes  wind  and  rain ,  the  near  or  dis¬ 
tant  approach  of  which  may  sometimes  be  estimated  from  its 
greater  or  less  abundance  and  permanence.  It  is  almost  always 
to  be  seen  in  the  intervals  of  storms.  Sometimes  this  and 
the  Cirro-cumulus  appear  together  in  the  sky,  and  even  alternate 
with  each  other  in  the  same  cloud;  when  the  different  evolutions 
which  ensue  are  a  curious  spectacle;  and  a  judgment  may  lie 
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formed  of  the  weather  likely  to  ensue  by  observing  which  Modi¬ 
fication  prevails  at  last.  The  Cirrostratus  is  the  Modification 
which  most  frequently  and  completely  exhibits  the  phenomena  of 
the  Solar  and  Lunar  halo,  and  (as  supposed  from  a  few  observa¬ 
tions)  the  Parhelion  and  Paraselene  also.  Hence  the  reason  of 
the  prognostic  of  foul  weather,  commonly  drawn  from  the  ap¬ 
pearance  of  Halo.* 

This  Modification  is  on  this  account  more  peculiarly  worthy  of 
investigation. 


OF  THE  CUMULO-STRATUS. 

The  different  Modifications  which  have  been  treated  of  some¬ 
times  give  place  to  each  other,  at  other  times  two  or  more  appear 
in  the  same  sky ;  but  in  this  case  the  Clouds  in  the  same  Modifi¬ 
cation  lie  mostly  in  the  same  plane,  those  which  are  more  elevated 
appearing  through  the  intervals  of  the  lower,  or  the  latter  show¬ 
ing  dark  against  the  lighter  ones  above  them.  When  the  Cumu¬ 
lus  increases  rapidly,  a  Cirro-stratus  is  frequently  seen  to  form 
around  its  summit,  reposing  thereon  as  on  a  mountain,  while  the 
former  Cloud  continues  discernible  in  some  degree  through  it. 
This  state  of  things  continues  but  a  short  time.  The  Cirro- 
stratus  speedily  becomes  denser  and  spreads,  while  the  superior 
part  of  the  Cumulus  extends  itself  and  passes  into  it,  the  base 
continuing  as  it  was,  while  the  convex  protuberances  change  their 
position  till  they  present  themselves  laterally  and  downward.  More 
rarely,  the  Cumulus  performs  this  evolution  by  itself,  and  its  supe¬ 
rior  part  then  constitutes  the  incumbent  Cirro-stratus. 

In  either  case  a  large  lofty  dense  Cloud  is  formed,  which  may 
be  compared  to  a  Mushroom  with  a  very  thick  short  stem.  But 
when  a  whole  sky  is  crowded  with  this  Modification,  the  appear¬ 
ances  are  indistinct.  The  Cumulus  rises  through  the  interstices 

*  The  frequent  appearance  of  Ifalo  in  this  cloud  may  be  attributed  to  its 
possessing  great  extent,  at  such  times,  with  little  perpendicular  depth,  and  the 
requisite  degree  of  continuity  of  substance. 
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of  the  superior  Clouds;  and  the  whole,  seen  as  it  passes  off  in  the 
distant  horizon,  presents  to  the  fancy  mountains  covered  with 
snow,  intersected  with  darker  ridges,  lakes  of  water,  rocks,  and 
towers,  &c.  The  distinct  Cumulo-stratus  is  formed  in  the  inter¬ 
val  between  the  first  appearance  of  the  fleecy  Cumulus  and  the 
commencement  of  rain,  while  the  lower  atmosphere  is  yet  dry ; 
also  during  the  approach  of  Thunder-storms:  the  indistinct  ap¬ 
pearance  of  it  is  chiefly  in  the  longer  or  shorter  intervals  of  showers 
of  rain,  snow,  or  hail. 


OF  THE  NIMBUS,  OR  CUMULO-CIRRO-STRATUS. 

Clouds  in  any  one  of  the  preceding  Modifications,  at  the  same 
degree  of  elevation,  or  in  two  or  more  of  them  at  different  eleva¬ 
tions,  may  increase  so  as  completely  to  obscure  the  sky ;  and  may 
at  times  put  on  an  appearance  of  density  which  to  the  inexpe¬ 
rienced  observer  indicates  the  speedy  commencement  of  rain. 
It  is  nevertheless  extremely  probable,  as  wrcll  from  attentive  ob¬ 
servation  as  from  a  consideration  of  the  several  modes  of  their 
production,  that  Clouds,  while  in  any  of  these  states,  do  not  at 
any  time  let  fall  rain. 

Before  this  effect  takes  place  they  have  been  uniformly  found 
to  undergo  a  change,  attended  with  appearances  sufficiently  re¬ 
markable  to  constitute  a  distinct  Modification.  These  appear¬ 
ances,  when  the  rain  happens  over-head,  are  but  imperfectly  seen. 
We  can  then  only  observe,  before  the  arrival  of  the  denser  and 
lower  Clouds,  or  through  their  interstices,  that  there  exists  at  a 
greater  altitude  a  thin  light  veil,  or  at  least  a  hazy  turbidness. 
When  this  has  considerably  increased,  we  see  the  lower  Clouds 
spread  themselves,  till  they  unite  in  all  points  and  form  one  uni¬ 
form  Sheet.  The  rain  then  commences;  and  the  lower  clouds, 
arriving  from  the  windward,  move  under  this  Sheet,  and  arc  suc¬ 
cessively  lost  in  it.  When  the  latter  cease  to  arrive,  or  when  the 
Sheet  breaks,  [letting  through  the  sunbeams,]  every  one’s  expe¬ 
rience  teaches  him  to  expect  an  abatement  or  cessation  of  the  rain. 
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But  there  often  follows,  what  seems  hitherto  to  have  been  un¬ 
noticed,  an  immediate  and  great  addition  to  the  quantity  of  cloud. 
At  the  same  time  the  actual  obscurity  is  lessened,  because  the 
arrangement  which  now  returns,  gives  freer  passage  to  the  rays 
of  light:  for  on  the  cessation  of  rain,  the  lower  broken  clouds 
which  remain  rise  into  Cumuli,  and  the  superior  sheet  puts  on 
the  various  forms  of  the  Cirrostatus,  sometimes  passing  to  the 
Cirro-cumulus. 

If  the  interval  be  long  before  the  next  shower,  the  Cumulo- 
stratus  usually  makes  its  appearances;  which  it  also  does  some¬ 
times  very  suddenly  after  the  first  cessation. 

But  we  see  the  nature  of  this  process  more  perfectly  in  view¬ 
ing  a  distant  shower  in  profile. 

If  the  Cumulus  be  the  only  cloud  present  at  such  a  time,  we 
may  observe  its  superior  part  to  become  tufted  with  nascent  Cirri 
Several  adjacent  Clouds  also  approach  and  unite  laterally  by  sub¬ 
sidence. 

The  Cirri  increase,  extending  themselves  upward  and  laterally, 
after  which  the  shower  is  seen  to  commence.  At  other  times,  the 
converse  takes  place  of  what  had  been  described  relative  to  the 
cessation  of  rain.  The  Cirro-stratus  is  previously  formed  above 
the  Cumulus,  and  their  sudden  union  is  attended  with  the  pro¬ 
duction  of  Cirri  and  rain. 

In  either  case  the  Cirri  vegetate,  as  it  were,  in  proportion  to 
the  quantity  of  rain  falling,  and  give  the  Cloud  a  character  by 
which  it  is  easily  known  at  great  distances,  and  to  which,  in  the 
language  of  Meteorology,  we  may  appropriate  the  nimbus  of 
the  Latins.* 

When  one  of  these  arrives  hastily  with  the  wind  it  brings  but 
little  rain,  and  frequently  some  hail  or  driven  snow. 

In  heavy  showers,  the  central  Sheet  once  formed,  is,  as  it  were, 
warped  to  windward,  the  Cirri  being  propagated  above  and 

*  Qualis  ubi  ad  terras  abrupto  sidere  nimbus 
It  mare  par  medium,  miseris  hen  prescia  longc 
Ilorrescunt  corda  agricolis. —  VirgV. 
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against  the  lower  current,  while  the  Cumuli  arriving  with  the 
latter  are  successively  brought  to ,  and  contribute  to  reinforce  it. 

Such  are  the  phenomena  of  showers.  In  continued  gentle 
rains  it  does  not  appear  necessary  for  the  resolution  of  the 
Clouds  that  the  different  Modifications  should  come  into  actual 
contact. 

It  is  sufficient  that  there  exist  two  strata  of  Clouds,  one  pass¬ 
ing  beneath  the  other,  and  each  continually  tending  to  horizontal 
uniform  diffusion.*  It  will  rain  during  this  state  of  the  two  strata, 
although  they  should  be  separated  by  an  interval  of  many  hun¬ 
dred  feet  in  elevation.  See  an  instance  in  De  Luc,  I  dees  sur  la 
Meteorologies  tom.  ii.  p.  52,  &c.  |  It  is  not  to  be  supposed  that 

the  intermediate  space  is,  on  these  occasions,  at  any  time  free 
from  a  conducting  medium  of  diffused  watery  particles,  enabling 
the  opposite  Electricities  to  neutralize  each  other.] 

As  the  masses  of  Cloud  are  always  blended,  and  their  arrange¬ 
ments  broken  up  before  rain  comes  on,  so  the  reappearance  of 
these  is  the  signal  for  its  cessation.  The  thin  sheets  of  Cloud 
which  pass  over  during  a  wet  day,  certainly  receive  from  the 
humid  atmosphere  a  supply  proportionate  to  their  consumption, 
while  the  latter  prevents  their  increase  in  bulk.  Hence  a  seem¬ 
ing  paradox,  which  yet  accords  strictly  with  observation,  that  for 
any  given  hour  of  a  wet  day,  or  any  given  day  of  a  wet  sea¬ 
son,  the  more  cloud  the  less  rain.  Hence  also  arise  some  further 
reflections  on  the  purpose  answered  by  Clouds  in  the  Economy 
of  nature.  Since  rain  may  be  produced  by,  and  continue  to  fall 
from,  the  slightest  obscuration  of  the  sky  by  the  Nimbus  (or  by 
two  sheets  in  different  states,)  while  the  Cumulus  or  Cumulo- 
stratus,  with  the  most  dark  and  threatening  aspect,  shall  pass 
over  without  letting  fall  a  drop,  until  the  change  of  state  com¬ 
mences,  it  should  seem  that  the  latter  are  Reservoirs  [water- 
waggons  they  are  called  by  some]  in  which  the  water  is  collected 
from  a  large  space  of  atmosphere  for  occasional  and  local  irriga¬ 
tion  in  dry  seasons,  and  by  means  of  which  it  is  also  arrested  at 

*  The  superior  stratum  is  often  seen,  in  this  case,  to  partake  of  the  Cirrus. 
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times  in  its  descent  in  the  midst  of  wet  ones.  In  which  so  evi¬ 
dent  provision  for  the  sustenance  of  all  animal  and  vegetable  life, 
as  well  as  for  the  success  of  mankind  in  that  pursuit  so  essential 
to  their  welfare,  in  temperate  climates,  of  cultivating  the  earth, 
we  may  discover  the  wisdom  and  goodness  of  the  Creator  and 
Preserver  of  all  things. 

The  Nimbus,  although  in  itself  one  of  the  least  beautiful 
Clouds,  is  yet  now  and  then  superbly  decorated  with  its  attendant 
the  rainbow ;  which  is  seen  in  perfection  when  backed  by  the 
widely-extended  uniform  gloom  of  this  Modification. 

The  relations  of  rain,  and  of  periodical  showers  more  especially, 
to  the  varying  Temperature,  Density,  and  Electricity  of  the  at¬ 
mosphere,  will  now  probably  obtain  a  fuller  investigation,  and 
with  a  better  prospect  of  success,  than  heretofore. 

As  the  establishing  distinctive  characters  for  Clouds  has  been 
heretofore  deemed  a  desirable  object,  and  it  is  consequently  pro¬ 
bable  that  the  author’s  Modifications  will  begin  to  be  noted  in 
Meteorological  registers  as  they  occur,  (a  practice  which  may  be 
productive  of  considerable  advantage  to  science,)  the  following 
System  of  abbreviations  may,  perhaps,  be  found  of  some  use  in 
this  respect.  They  will  save  room  and  the  labour  of  writing,  and 
types  may  be  easily  formed  for  printing  them.  These  are  advan¬ 
tages  not  to  be  despised,  when  observations  are  to  be  noted  once 
or  oftener  in  the  day.  It  is  only  necessary  that  they  be  inserted 
in  a  column  headed  Clouds ;  that  the  Modifications  which  ap¬ 
pear  together  be  placed  side  by  side,  and  those  which  succeed  to 
each  other  in  the  order  of  the  column,  but  separated  by  a  line  or 
space  from  the  preceding  and  succeeding  day’s  notations. 

\  Cirrus:  n>  Cumulus:  —  Stratus:  \ o  Cirro-cumulus: 
\_  Cirro-stratus:  r>_  Cumulo-stratus :  \r\_  Cirro-cumulo- 

stratus,  or  Nimbus. 

[In  my  first  publication  on  Clouds,  I  was  induced,  by  a  sup¬ 
posed  necessity  arising  from  the  novelty  of  the  subject,  to  add  to 
the  definitions  a  set  of  plates,  of  the  several  modifications.  1  have 
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now  decided  to  omit  these  representations  :  being  satisfied,  both 
by  reflection  and  experience,  that  the  real  student  will  acquire  his 
knowledge  in  a  more  solid  manner,  by  the  observation  of  nature, 
without  the  aid  of  drawings,  and  that  the  more  superficial  are 
liable  to  be  led  into  error  by  them.] 

In  tracing  the  various  appearances  of  clouds,  we  have  only  ad¬ 
verted  to  their  connexion  with  the  different  states  of  the  atmo¬ 
sphere,  (on  which,  indeed,  their  diversity  in  a  great  measure 
depends,)  having  purposely  avoided  mixing  difficult  and  doubtful 
explanation  with  a  simple  descriptive  arrangement. 


OF  EVAPORATION. 

On  the  remote  and  universal  origin  of  clouds  there  can  be  but 
one  opinion — that  the  water  of  which  they  consist  has  been  car¬ 
ried  into  the  atmosphere  by  Evaporation.  It  is  on  the  nature  of 
this  process,  the  state  in  which  the  Vapour  subsists  for  a  time, 
and  the  means  by  which  the  Water  becomes  again  visible,  that 
the  greatest  diversity  of  opinion  has  prevailed. 

The  Chemical  philosopher,  seduced  by  analogy,  and  ac¬ 
customed  more  to  the  action  of  liquids  on  solids,  naturally  re¬ 
gards  Evaporation  as  a  solution  of  water  in  the  atmosphere,  and 
the  appearance  of  cloud  as  the  first  sign  of  its  precipitation; 
which  becoming  afterwards  (under  favourable  circumstances) 
more  abundant,  produces  rain.  The  theory  of  Dr.  Hutton  goes 
a  step  further,  assumes  a  certain  rate  of  solution  differing  from 
that  of  the  advance  of  temperature  by  which  it  is  effected,  and 
deduces  a  general  explanation  of  clouds  and  rain  from  the  pre¬ 
cipitation  which,  according  to  his  rule,  should  result  from  every 
mixture  of  different  portions  of  saturated  air.  The  fundamental 
principle  of  this  theory  has  been  disproved  in  an  essay  heretofore 
presented  to  the  Society,*  and  which  was  written  under  the 
opinion,  at  present  generally  adopted  by  chemists,  that  evapora- 

*  Sec  Phil.  Mag.  vol.  xiv.  p.  55. 
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tion  depends  on  a  solvent  power  in  the  atmosphere,  and  follows 
the  general  rules  of  chemical  solution. 

The  author  has  since  espoused  a  theory  of  evaporation  which 
altogether  excludes  the  above-named  opinion,  (and  consequently 
Dr.  Hutton’s  also,)  and  considers  himself  in  a  great  degree  indebt¬ 
ed  to  it  for  the  origin  of  the  explanation  he  is  about  to  olfer.  It 
will  be  proper,  therefore,  to  state  the  fundamental  propositions  of 
this  theory,  with  such  other  parts  as  appear  immediately  neces¬ 
sary,  referring  for  mathematical  demonstrations  and  detail  of  ex¬ 
periments  to  the  work  itself,  which  is  entitled  “  Experimental 
Essays  on  the  Constitution  of  mixed  Gases;  on  the  Force  of 
Steam  or  Vapour  from  Water  and  other  Liquids  in  different  Tem¬ 
peratures,  both  in  a  Torricellian  Vacuum  and  in  Air;  on  Evapo¬ 
ration  ;  and  on  the  Expansion  of  Elastic  Fluids  by  Heat.  By 
John  Dalton.” — See  Memoirs  of  the  Literary  and  Philosophical 
Society  of  Manchester,  vol.  v.  part  2. — The  propositions  are  as 
follows: 

“  1.  When  two  elastic  fluids,  denoted  by  A  and  7?,  are  mixed 
together,  there  is  no  mutual  repulsion  amongst  their  particles; 
that  is,  the  particles  of  A  do  not  repel  those  of  B ,  as  they  do  one 
another.  Consequently,  the  pressure  or  whole  wreight  upon  any 
one  particle  arises  solely  from  those  of  its  own  kind. 

“  2.  The  force  of  steam  from  all  liquids  is  the  same  at  equal 
distances  above  or  below  the  several  temperatures  at  which  they 
boil  in  the  open  air:  and  that  force  is  the  same  under  any  pres¬ 
sure  of  another  elastic  fluid  as  it  is  in  vacuo.  Thus  the  force  of 
aqueous  vapour  of  212°  is  equal  to  30  inches  of  mercury  ;  at  30° 
below,  or  182°,  it  is  of  half  that  force;  and  at  40°  above,  or 
252°,  it  is  of  double  the  force.  So  likewise  the  vapour  from 
Sulphuric  ether,  which  boils  at  102°  then  supporting  30  inches 
of  mercury,  at  30°  below  that  temperature  has  half  the  force, 
and  at  40°  above  it  double  the  force :  and  so  in  other  li¬ 
quids.  Moreover,  the  force  of  aqueous  vapour  of  G0°  is  nearly 
equal  to  half  an  inch  of  mercury  when  admitted  into  a  Torricellian 
vacuum  :  and  water  of  the  same  temperature,  confined  with  per¬ 
fectly  dry  air,  increases  the  elasticity  to  just  the  same  amount. 
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“  3.  The  quantity  of  any  liquid  evaporated  in  the  open  air  is 
directly  as  the  force  of  steam  from  such  liquid  at  its  temperature, 
all  other  circumstances  being  the  same.1'’ 

The  following  is  part  of  the  Essay  on  Evaporation. 

“  When  a  liquid  is  exposed  to  the  air,  it  becomes  gradually 
dissipated  in  it :  the  process  by  which  this  effect  is  produced  we 
call  Evaporation. 

“  Many  Philosophers  concur  in  the  theory  of  chemical  solution. 
Atmospheric  air,  it  is  said,  has  an  affinity  for  water ;  it  is  a  men¬ 
struum  in  which  water  is  soluble  to  a  certain  degree.  It  is  al¬ 
lowed  notwithstanding  by  all,  that  each  liquid  is  convertible  into 
an  elastic  vapour  in  vacuo ,  which  can  subsist  independently  in 
any  temperature.  But  as  the  utmost  forces  of  these  vapours  are 
inferior  to  the  pressure  of  the  atmosphere  in  ordinary  temperatures, 
they  are  supposed  to  be  incapable  of  existing  in  it  in  the  same  way 
as  they  do  in  a  Torricellian  vacuum:  hence  the  notion  of  affinity  is 
induced.  According  to  this  theory  of  Evaporation,  atmospheric 
air  (and  every  other  species  of  air  for  aught  that  appears)  dis¬ 
solves  water,  alcohol,  ether,  acids,  and  even  metals.  Water  be¬ 
low  212°  is  chemically  combined  with  the  gases.  Above  212°  it 
assumes  a  new  form,  and  becomes  a  distinct  clastic  fluid,  called 
steam.  Whether  water  first  chemically  combined  with  air,  and 
then  heated  above  212°,  is  detached  from  the  air  or  remains  with 
it,  the  advocates  of  the  theory  have  not  determined.  This  theory 
has  always  been  considered  as  complex,  and  attended  with  diffi¬ 
culties;  so  much  so,  that  M.  Pictet  and  others  have  rejected  it, 
and  adopted  that  which  admits  of  distinct  clastic  vapours  in  the 
atmosphere  at  all  temperatures,  uncombined  with  either  of  the 
principal  constituent  gases ;  as  being  much  more  simple  and  easy 
of  explication  than  the  other :  though  they  do  not  remove  the 
grand  objection  to  it,  arising  from  atmospheric  pressure.” 

“  ON  THE  EVAPORATION  OF  WATER  BELOW  212°. 

“  I  have  frequently  tried  the  Evaporation  at  all  the  tempera¬ 
tures  below  212°.  It  would  be  tedious  to  enter  into  a  detail  of  all 
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the  experiments,  but  I  shall  give  the  results  at  some  remarkable 
points. 

“  The  evaporation  from  water  of  180°  was  from  18  to  22  grains 
per  minute,  according  to  circumstances  ;  or  about  one-half  of  that 
at  212°. 

“  At  164°  it  was  about  one-third  of  the  quantity  at  the  boiling 
temperature,  or  from  10  to  1G  grains  per  minute. 

“  At  152°  it  was  only  one  fourth  of  that  at  boiling,  or  from  8  to 
12  grains,  according  to  circumstances. 

“  The  temperature  of  144°  affords  one-fiftli  of  the  effect  at  boil¬ 
ing  ;  138°  gave  one  sixth,  &c. 

“  Having  previously  to  these  experiments  determined  the  force 
of  aqueous  vapour  at  all  the  temperatures  under  212°,  I  was  na¬ 
turally  led  to  examine  whether  the  quantity  of  water  evaporated 
in  a  given  time  bore  any  proportion  to  the  force  of  vapour  of  the 
same  temperature,  and  was  agreeably  surprised  to  find  that  they 
exactly  corresponded  in  every  part  of  the  thermometric  scale:  thus 
the  forces  of  vapour  at  212°,  180°,  164°,  152°,  144°,  and  138°,  are 
equal  to  30,  15,  10,  7i>  G,  and  5  inches  of  mercury  respectively; 
and  the  grains  of  water  evaporated  per  minute  in  those  tempera¬ 
tures  were  30,  15,  10,  71?  G,  and  5,  also;  or  numbers  propor¬ 
tional  to  these.  Indeed  it  should  be  so,  from  the  established  law 
of  mechanics  that  all  effects  are  proportional  to  the  causes  pro¬ 
ducing  them.  The  atmosphere,  it  should  seem,  obstructs  the 
diffusion  of  vapour,  which  would  otherwise  be  almost  instantane¬ 
ous,  as  in  vacuo  ;  but  this  obstruction  is  overcome  in  proportion 
to  the  force  of  the  vapour.  The  obstruction,  however,  cannot  arise 
from  the  weight  of  the  atmosphere,  as  has  till  now  been  supposed; 
for  then  it  would  effectually  prevent  any  vapour  from  rising  under 
212°;  but  it  is  caused  by  the  vis  inertia  of  the  particles  of  air, 
and  is  similar  to  that  which  a  stream  of  water  meets  with  in  de¬ 
scending  amongst  pebbles. 

“  The  theory  of  evaporation  being  thus  manifested  from  expe¬ 
riments  in  high  temperatures,  I  found  that  if  it  was  to  be  verified 
by  experiments  in  low  temperatures,  regard  must  be  had  to  the 
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force  of  vapour  actually  existing  in  the  atmosphere  at  the  time. 
For  instance,  if  water  of  59^  were  the  subject,  the  force  of  vapour 
of  that  temperature  is  l-60th  of  the  force  at  212°,  and  one  might 
expect  the  quantity  of  evaporation  1-GOth  also.  But  if  it  should 
happen,  as  it  sometimes  does  in  summer,  that  an  aqueous  atmo¬ 
sphere  to  that  amount  does  already  exist,  the  evaporation,  instead 
of  being  l-GOth  of  that  from  boiling  water,  would  be  nothing  at 
all.  On  the  other  hand,  if  the  aqueous  atmosphere  were  less 
than  that,  suppose  one  half  of  it,  corresponding  to  39°  of  heat, 
then  the  effective  evaporating  force  would  he  1-1 20th  of  that 
from  boiling  water.  In  short,  the  evaporating  force  must  be  uni¬ 
versally  equal  to  that  of  the  temperature  of  the  water,  diminished 
by  that  already  existing  in  the  atmosphere. 

In  order  to  find  the  force  of  the  aqueous  atmosphere  I  usually 
take  a  tall  cylindrical  glass  jar,  dry  on  the  outside,  and  fill  it  with 
cold  spring  water  fresh  from  the  well.  If  dew  be  immediately 
formed  on  the  outside,  I  pour  the  water  out,  let  it  stand  awhile 
to  increase  in  heat,  dry  the  outside  of  the  glass  well  with  a  linen 
cloth,  and  then  pour  the  water  in  again.  This  operation  is  to  be 
continued  till  dew  ceases  to  be  formed,  and  then  the  temperature 
of  the  water  must  be  observed;  and  opposite  to  it  in  the  table  will 
be  found  the  force  of  vapour  in  the  atmosphere.  This  must  be 
done  in  the  open  air,  or  at  a  window ;  because  the  air  within  is 
generally  more  humid  than  that  without.  Spring  water  is  gene¬ 
rally  about  50°,  and  will  mostly  answer  the  purpose  the  three  hot¬ 
test  months  in  the  year  ;  in  other  seasons  an  artificial  cold  mix¬ 
ture  is  required.  The  accuracy  of  the  result  obtained  this  way, 
I  think,  scarcely  needs  to  be  insisted  on.  Glass,  and  all  other 
hard,  smooth  substances  1  have  tried,  when  cooled  to  a  degree 
below  what  the  surrounding  aqueous  vapour  can  support,  cause  it 
to  be  condensed  on  their  surfaces  into  water.  The  degree  of  cold 
is  usually  from  1  to  10°  below  the  mean  heat  of  the  twenty-four 
hours  ;  in  summer  I  have  often  observed  the  point  as  high  as  58° 
or  59°,  corresponding  to  half  an  inch  of  mercury  in  force ;  and 
once  or  twice  have  seen  it  at  G2°.  In  changeable  and  windy 
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weather  it  is  liable  to  a  considerable  fluctuation;  but  this  is  not 
the  place  to  enlarge  upon  it. 

“  For  the  purpose  of  observing  the  Evaporation  in  atmospheric 
temperatures,  I  got  two  light  tin  vessels,  the  one  six  inches  in 
diameter  and  half  an  inch  deep,  the  other  eight  inches  diameter 
and  three-fourths  of  an  inch  deep,  and  made  to  be  suspended 
from  a  balance.  When  any  experiment,  designed  as  a  test  of 
the  theory,  was  made,  a  quantity  of  water  was  put  into  one  of 
these,  (generally  the  six-inch  one,  which  I  preferred,)  the  whole 
was  weighed  to  a  grain;  then  it  was  placed  in  an  open  window  or 
other  exposed  situation  for  ten  or  fifteen  minutes,  and  again 
weighed  to  ascertain  the  loss  by  evaporation :  at  the  same  time 
the  temperature  of  the  water  was  observed,  the  force  of  the  aque¬ 
ous  atmosphere  ascertained  as  above,  and  the  strength  of  the  cur¬ 
rent  of  air  noticed.  From  a  great  variety  of  experiments  made 
both  in  the  winter  and  summer,  and  when  the  evaporating  force 
was  strong  and  weak,  I  have  found  the  results  entirely  conform¬ 
able  with  the  above  theory.  The  same  quantity  is  evaporated 
with  the  same  evaporating  force  thus  determined,  whatever  be  the 
temperature  of  the  air,  as  near  as  can  be  judged  ;  but  with  the 

same  evaporating  force,  a  strong  wind  will  double  the  effect  pro¬ 
duced  in  a  still  atmosphere.  Thus,  if  the  aqueous  atmosphere  be 
correspondent  to  40°  of  temperature  and  the  air  be  60°,  the  eva¬ 
poration  is  the  same  as  if  the  aqueous  atmosphere  were  at  60°  of 
temperature  and  the  air  72°;  and  in  a  calm  air  the  evaporation 
from  a  vessel  of  six  inches  in  diameter,  in  such  circumstances, 
would  be  about  '9  of  a  grain  per  minute,  and  about  18  grains 
per  minute  in  a  very  strong  wind;  the  different  intermediate 
quantities  being  regulated  solely  by  the  force  of  the  wind.” 


OF  THE  AQUEOUS  ATMOSPHERE. 

Having  quoted  so  much  of  this  essay  as  may  suffice  to  exhibit 
the  principles  on  which  we  shall  proceed,  it  may  lie  useful,  before 
we  do  this,  to  recapitulate  the  following  circumstances  respecting 
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the  atmosphere  of  aqueous  gas,  or  (for  brevity)  the  Aqueous 
atmosphere. 

1st.  It  is  supplied  by  the  process  of  Evaporation,  which  by  this 
theory  appears  to  be  reduced  to  the  immediate  union  of  wrater 
w’itli  Caloric  into  a  binary  compound,  Aqueous  gas. 

2dly.  The  supply  of  vapour  (by  which  term,  for  the  purposes 
of  Meteorology,  we  may  denote  aqueous  gas)  is  regulated  by  the 
following  circumstances: — 1.  Temperature  of  the  evaporating 
water ;  being  greater  as  this  is  higher,  and  vice  versa.  2.  Quan¬ 
tity  of  surface  exposed.  Since  it  is  from  the  surface  only  of  the 
mass  that  the  vapour  in  common  cases  can  escape,  the  supply  is 
in  direct  proportion  thereto.  3.  Quantity  of  vapour  already  sub¬ 
sisting  in  the  atmosphere:  the  evaporation  being  less  (with  an 
equal  temperature  and  surface)  in  proportion  as  this  is  greater, 
and  vice  versa. 

3dly.  The  vapour  thus  thrown  into  the  atmosphere  is  diffusible 
therein  by  its  own  elasticity:  which  suffices  for  its  ascent  to  any 
height  in  a  perfect  calm.  Yet,  as  in  this  case  the  inertia  of  the 
particles  of  air  considerably  resists  its  diffusion,  so  in  the  opposite 
one  of  a  brisk  current,  the  vapour,  by  the  same  rule,  must  in  some 
measure  be  drawn  along  with  the  mass  into  which  it  enters. 

4-thly .  The  quantity  of  vapour  which,  under  equal  pressure, 
can  subsist  in  a  given  mass  of  air,  will  he  greater  as  the  common 
temperature  is  higher,  and  vice  versa.* 

Aqueous  vapour  is  the  only  gas  contained  in  the  atmosphere 


*  “  The  aqueous  vapour  atmosphere  is  variable  in  quantity  according  to  tem¬ 
perature  ;  in  the  torrid  zone  its  pressure  on  the  surface  of  the  earth  is  equal  to 
t he  force  of -6,  and  from  that  to  one  inch  of  mercury.  In  these  parts  it  rarely 
amounts  to  the  pressure  of  -fi,  but  I  have  frequently  observed  it  above  half  an 
inch  in  summer;  in  winter  it  is  sometimes  so  low  as  to  be  of  no  more  force  than 
•1  of  an  inch  of  mercury,  or  even  half  a  tenth,  in  this  latitude,  and  consequently 
much  less  where  the  cold  is  more  severe.  This  want  of  equilibrium  in  the 
aqueous  vapour  atmosphere  is  a  principal  cause  of  that  constant  inundation  of  it 
into  the  temperate  and  frigid  zones,  where  it  becomes  in  part  condensed  in  its 
progress  by  the  cold,  (like  the  vapour  of  distillation  in  the  worm  of  a  refrigera¬ 
tory,)  and  supplies  the  earth  with  rain  and  dew.” — See  the  Essays  above 
quoted. 
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which  is  subject  to  very  sensible  variations  in  quantity.  These 
variations  arise  from  its  attraction  for  caloric  being  inferior  to  that 
of  all  the  others.  Hence  when  a  cold  body,  such  as  the  glass  of 
water  in  the  experiment  above  quoted,  is  presented  to  the  atmo¬ 
sphere,  the  other  gases  will  only  be  cooled  by  it  (and  that  at  all 
known  temperatures)  ;  but  the  vapour,  after  being  more  or  less 
cooled,  will  begin  to  be  decomposed,  its  caloric  entering  the  body 
while  the  water  is  left  on  the  surface. 

The  formation  of  Cloud  is  in  all  cases  the  remote  consequence 
of  a  decomposition  thus  effected,  the  caloric  escaping  not  into  a 
solid  or  liquid,  but  into  the  surrounding  gases. 

OF  THE  FORMATION  OF  DEW. 

Dew  is  the  immediate  result  of  this  decomposition.  The  par¬ 
ticles  of  water  constituting  it  are,  singly,  invisible,  on  account  of 
their  extreme  minuteness.  The  approach  of  dew  is,  nevertheless, 
discoverable  by  a  dark  hazy  appearance,  verging  from  purple  to 
faint  red,  extending  from  the  horizon  to  a  small  distance  upward, 
and  most  conspicuous  over  valleys  and  large  pieces  of  water. 

The  theory  of  dew  seems  to  be  simply  this: — During  the  heat 
of  the  day  a  great  quantity  of  vapour  is  thrown  into  the  atmo¬ 
sphere  from  the  surface  of  the  earth  and  waters.  When  the 
evening  returns,  if  the  vapour  has  not  been  carried  off*  in  part  by 
currents,  it  will  often  happen  that  more  remains  diffused  in  the 
general  atmosphere  than  the  temperature  of  the  night  will  permit 
to  subsist  under  the  full  pressure  of  the  aqueous  atmosphere.  A 
decomposition  of  the  latter  then  commences,  and  is  continued  un¬ 
til  the  general  temperature  and  aqueous  pressure  arrive  at  an 
equilibrium,  or  until  the  returning  sun  puts  an  end  to  the  process. 
The  caloric  of  the  decomposed  vapour  goes  to  maintain  the  gene¬ 
ral  temperature;  while  the  water  is  separated  in  drops;  which, 
minute  as  they  arc,  arrive  successively  at  the  earth  in  the  space  of 
a  few  hours.  That  the  ordinary  production  of  dew  is  by  a  real 
descent  of  water  from  the  atmosphere,  and  not  by  decomposition 
of  vapour  on  surfaces  previously  cooled,  (as  in  the  experiment 
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already  mentioned,)  any  one  may  readily  be  convinced  by  ob¬ 
serving  in  what  abundance  it  is  collected  by  substances  which  are 
wholly  unfit  to  carry  off  the  requisite  quantity  of  caloric  for  the 
latter  effect. 


OF  THE  FORMATION  OF  THE  STRATUS. 

The  case  which  has  been  just  stated,  of  the  decomposition  of 
vapour  by  the  atmosphere  in  which  it  is  already  diffused ,  goes 
but  a  little  way  in  explanation  of  the  production  of  a  Cloud  con¬ 
sisting  of  visible  drops,  and  confined  to  a  certain  space  in  the  at¬ 
mosphere  :  much  less  does  it  enable  us  to  account  for  the  diversity 
of  its  situations  and  appearances.  In  attempting  this  we  will  be¬ 
gin  with  the  Stratus,  as  the  most  simple  in  structure,  and  the  next 
step,  as  it  were,  in  the  progress  of  7iubifieation. 

When  dew  falls  upon  a  surface  the  temperature  of  which  is 
superior  to  that  of  the  atmosphere,  it  is  plain  that  it  will  not  con¬ 
tinue  there,  but  will  be  evaporated  again :  and  a  body  so  circum¬ 
stanced  will  continue  to  refund  into  the  atmosphere  the  whole 
of  the  water  thus  gradually  deposited  on  it,  so  long  as  its 
substance  can  supply  the  requisite  temperature  to  the  surface. 
Moreover,  water,  cither  in  mass  or  diffused  among  sand,  clay,  ve¬ 
getable  earth,  &c.  will  continue  to  be  evaporated  therefrom  with 
a  force  proportioned  to  its  temperature,  so  long  as  the  latter 
continues  above  that  point  which  counterbalances  the  pressure  of 
the  Aqueous  atmosphere. 

From  these  causes  it  happens,  that  after  the  earth  has  been 
superficially  dried  by  a  continuance  of  sunshine,  and  heated, 
together  with  the  lakes  and  rivers,  to  a  considerable  depth,  there 
is  an  almost  continual  emission  of  vapour  into  the  atmosphere  by 
night. 

This  nocturnal  evaporation  is  usually  most  powerful  in  the 
autumn,  about  the  time  that  the  temperature  of  the  nights  under¬ 
goes  a  considerable  and  sometimes  pretty  sudden  depression,  at¬ 
tended  with  a  calm. 

In  this  state  of  things  the  vapour  arising  from  the  heated  earth 
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is  condensed  in  the  act  of  diffusing  itself:  the  cold  particles  of 
water  thus  formed,  in  descending ,  meet  the  ascending  stream  of 
vapour,  and  condense  a  portion  on  their  surfaces.  If  they  touch 
the  earth  they  are  again  evaporated,  which  is  not  necessarily  the 
case  if  they  alight  on  the  herbage.  In  this  way  an  aggregate  of 
visible  drops  is  sooner  or  later  formed  :  and  as  from  the  tempera¬ 
ture  thus  communicated  to  the  air  next  the  earth,  the  vapour  has 
still  further  and  further  to  rise  in  order  to  be  condensed,  the  cloud 
will  be  propagated  upward  in  proportion. 

Hence  the  Stratus  most  usually  makes  its  appearance  in  the 
evening  succeeding  a  clear  warm  day,  and  in  that  quiescent  state 
of  the  atmosphere  which  attends  a  succession  of  these.  Hence 
also  the  frequency  of  it  during  the  penetration  of  the  autumnal 
rains  into  the  earth ;  while  in  Spring,  when  the  latter  is  ac¬ 
quiring  temperature  together  with  the  atmosphere,  it  is  [more] 
rarely  seen. 


OF  THE  FORMATION  OF  THE  CUMULUS. 

When  the  sun’s  rays  traverse  a  clear  space  of  atmosphere,  it  is 
well  known  that  they  communicate  no  sensible  increase  of  tempe¬ 
rature  thereto.  It  is  by  the  contact,  and  what  may  be  termed 
the  radiation ,  of  opake  substances  exposed  to  the  light,  that  Ca¬ 
loric  is  thrown  into  the  atmosphere. 

This  effect  is  first  produced  on  the  air  adjacent  to  the  earth's 
surface  ;  and  proceeds  upward,  more  or  less  rapidly,  according  to 
the  season  and  other  attendant  circumstances.  In  the  mommer, 
therefore,  Evaporation  usually  prevails  again  ;  and  the  vapour, 
which  continues  to  be  thrown  into  air  now  increasing  in  tempera¬ 
ture,  is  no  longer  condensed.  On  the  contrary,  it  exerts  its  elas¬ 
tic  force  on  that  which  the  nocturnal  temperature  had  not  been  able 
to  decompose,  and  which  consequently  remained  unversally  dif¬ 
fused.  The  latter,  in  rising  through  the  atmosphere  to  give  place 
to  the  supply  from  below,  must  necessarily  change  its  climate, 
quit  the  lower  air  of  equal  temperature,  and  arrive  among  more 

*  A  plentiful  dew  may  often  be  found  on  the  grass  after  a  Stratus. 
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elevated  and  colder  air  ;  the  pressure  from  above  still  continuing 
unabated.  The  consequence  is  a  partial  decomposition,  extending 
through  the  portion  thus  thrown  up,  and,  in  short,  a  recommence¬ 
ment  in  the  superior  region,  of  the  same  process  which  in  the 
vicinity  of  the  earth  furnished  the  dew  of  the  night.  In  this 
case,  however,  the  particles  of  water  cannot  arrive  at  the  earth,  as 
they  are  necessarily  evaporated  again  in  their  descent. 

It  appears  that  this  second  Evaporation  takes  place  at  that 
elevation  where  the  temperature  derived  from  the  action  of  the 
sun’s  rays  upon  the  earth,  and  decreasing  upvrard,  becomes  just 
sufficient  to  counterbalance  the  pressure  of  the  superior  vapour. 

Here  is  formed  a  sort  of  boundary  between  the  region  of  cloud 
and  the  region  of  permanent  vapour,  which  for  the  present  pur¬ 
pose,  and  until  we  are  furnished  with  a  nomenclature  for  the 
whole  science  of  Meteorology,  may  be  denominated  the  Vapour 
plane. 

Immediately  above  the  Vapour  plane,  then,  the  formation  of 
the  Cumulus  commences  (as  soon  as  a  sufficient  quantity  of  va¬ 
pour  has  been  thrown  up)  by  the  mixture  of  descending  minute 
drops  of  water  with  vapour  newly  formed  and  just  diffusing  itself, 
as  in  the  case  of  the  Stratus  before  described. 

A  continuance  of  this  process  might  be  expected  to  produce  a 
uniform  sheet  of  cloud;  in  short,  a  Stratus,  only  differing  in  situ¬ 
ation  from  the  true  one.  Instead  of  which  we  sec  the  first-formed 
small  masses  become  so  many  centres,  towards  which  all  the  water 
afterwards  precipitated  appears  to  be  attracted  from  the  space  sur¬ 
rounding  them  ;  and  this  attraction  becomes  more  powerful  as  the 
cloud  increases  in  magnitude,  insomuch  that  the  small  clouds 
previously  formed  disappear  when  a  large  one  approaches  them  in 
its  increase,  and  seem  to  vanish  instead  of  joining  it.  This  is 
probably  owing  to  the  small  drops  composing  them  having  passed 
in  a  loose  manner  and  successively,  by  attraction,  into  the  large 
one. 

Are  the  distinct  masses  into  which  the  drops  form  themselves, 
in  this  case,  due  to  the  attraction  of  aggregation  alone,  or  is  the 
operation  of  any  other  cause  to  be  admitted  ? 
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A  rigid  mathematician  would  perhaps  answer  the  latter  clause 
in  the  negative;  and  with  such  a  conclusion  we  should  have 
great  reason  to  remain  satisfied,  as  cutting  short  much  of  the 
inquiry  that  is  to  follow,  were  it  not  that  it  leaves  us  quite  in 
the  dark,  both  as  to  the  cause  of  the  variety  so  readily  observable 
in  clouds,  and  that  of  their  long  suspension,  not  to  insist  on  seve¬ 
ral  facts  contained  in  the  former  part  of  this  paper,  which  would 
then  remain  unaccounted  for. 

The  operation  of  one  simple  principle  would  produce  an  effect 
at  all  times  uniform ,  and  varying  only  in  degree.  W e  should 
then  see  no  diversity  in  clouds  but  in  their  magnitude;  and  the 
same  attraction  that  could  bring  minute  drops  of  water  together 
through  a  considerable  space  of  atmosphere  in  a  few  minutes, 
ought  not  to  end  there,  but  to  effect  their  perfect  union  into 
larger,  and  finally  into  rain. 

In  admitting  the  constant  operation  of  Electricity,  which  is  at 
times  so  manifestly  accumulated  in  clouds,  upon  their  forms  and 
arrangements,  we  shall  not  much  overstep  the  limits  of  experi¬ 
mental  inquiry,  since  it  has  been  ascertained  by  several  eminent 
philosophers,  that  “  clouds,  as  well  as  rain,  snow,  and  hail,  that 
fall  from  them,  are  almost  always  electrified.11* 

An  insulated  Conductor  formed  of  solid  matter  retains  the 
charge  given  to  it  so  much  the  longer,  as  it  is  more  nearly  spheri¬ 
cal,  and  free  from  points  and  projecting  parts.  The  particles  of 
water,  when  charged,  appear  to  make  an  effort  to  separate  from 
each  other,  or,  in  other  words,  become  mutually  repulsive.  More¬ 
over,  when  a  small  conducting  substance  is  brought  within  the 
reach  of  a  large  one  similarly  electrified,  the  latter,  instead  of  re¬ 
pelling,  will  throw  the  small  one  into  an  opposite  state,  and  then 
attract  it.  From  these  and  other  well-known  facts  in  Electricity 
it  would  not  be  difficult  to  show,  that  an  assemblage  of  particles 
of  water  floating  in  the  atmosphere,  and  similarly  electrified, 
ought  to  arrange  themselves  in  a  spherical  aggregate,  into  which 
all  the  surrounding  particles  of  water  (within  a  certain  distance) 
*  Cavallo.  Complete  Treatise  on  Electricity,  vol.  i.  p.  74. 
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should  be  attracted;  at  the  same  time  that  the  drops  composing 
such  aggregate  should  he  absolutely  prevented  from  uniting  with 

each  other  during  the  equilibrium  of  their  electricity. 

To  apply  this  reasoning  to  the  formation  of  the  Cumulus,  we 
may,  in  the  first  place,  admit  that  the  commencement  of  distinct 
aggregation,  in  the  descending  particles  of  water,  is  due  to  their 
mutual  attraction ;  by  virtue  of  which  small  bodies,  floating  in 
any  medium,  tend  to  coalesce.  The  masses  thus  formed,  how¬ 
ever,  often  increase  more  rapidly  than  could  be  expected  from  the 
effect  of  simple  attraction  exercised  at  great  distances.  And 
when  the  cloud  has  arrived  at  a  considerable  size,  its  protube¬ 
rances  are  seen  to  form,  and  successively  sink  down  into  the  mass, 
in  a  manner  which  forces  one  to  suppose  a  shower  of  invisible 
drops  rushing  upon  it  from  all  parts. 

In  unsettled  weather  the  rapid  formation  of  large  Cumuli  has 
been  observed  to  clear  the  sky  of  a  considerable  hazy  whiteness; 
which  on  the  other  hand  has  been  found  to  ensue  upon  their  dis¬ 
persion.* 

On  these  considerations  we  are  obliged  to  admit  as  a  co-operating 
cause  of  the  increase  of  this  cloud,  that  sort  of  attraction  which 
large  insulated  conducting  masses  exercise,  when  charged,  on  the 
smaller  ones  which  lie  within  their  influence.  Instead  of  a  spherical 
aggregate,  however,  we  have  only  a  sort  of  hemisphere;  because 
that  part  of  the  cloud  which  presents  itself  toward  the  earth  can 
receive  no  addition  from  beneath;  there  being  in  that  direction 
no  condensed  water.  On  the  contrary,  the  mass  must  be  con¬ 
tinually  suffering  a  diminution  there,  by  the  tendency  of  the 
cloud  to  subside  and  of  the  vapour  plane  to  rise,  during  the  in¬ 
crease  of  the  diurnal  temperature.  It  is  this  evaporation  that  cuts 


*  That  clouds  are  not  always  evaporated  when  they  disappear,  but  sometimes 
dispersed  so  as  to  become  invisible  as  distinct  aggregates,  is  a  fact  pretty  well 
ascertained  by  observation.  This  happens  sometimes  by  the  approach  of  other 
clouds;  at  others,  the  evaporation  of  part  of  a  Cumulus  is  followed  by  the  dis¬ 
persion  of  the  remainder.  The  criterion  used  was  the  speedy  production  of 
transparency  in  the  one  case,  and  of  hazy  turbidness  in  the  other. 
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oft’  all  the  Cumuli  visible  at  one  time  in  the  same  plane;  and  it  is 
reasonable  to  conclude  that  much  of  the  vapour  thus  produced  is 
again  condensed  without  quitting  the  cloud,  as  its  course  would 
naturally  be  mostly  upward.  Thus  the  drops  of  which  a  Cumulus 
consists  may  become  larger  the  longer  it  is  suspended,  and  the 
electricity  stronger  from  the  comparative  diminution  of  sur¬ 
face. 

Such  is  probably  the  manner  in  which  this  curious  structure  is 
raised,  while  the  base  is  continually  escaping  from  beneath  it. 
That  we  may  not  however  be  accused  of  building  a  castle  in  the 
air  by  attempting  further  conjectures,  we  may  leave  the  present 
Modification,  after  recapitulating  some  of  its  circumstances  which 
appear  to  be  accounted  for. 

The  Cumulus  is  formed  only  in  the  day  time,  because  the  di¬ 
rect  action  of  the  sun’s  rays  upon  the  earth  can  alone  put  the 
atmosphere  into  that  state  of  inequality  of  temperature  which  has 
been  described.  It  evaporates  in  the  evening  from  the  cessation 
of  this  inequality,  the  superior  atmosphere  having  become 
warmer,  the  inferior  colder,  attended  with  a  decrease  of  the  super¬ 
ficial  Evaporation.  It  begins  to  form  some  hours  after  sunrise, 
because  the  vapour  requires  that  space  of  time  to  become  ele¬ 
vated  by  the  gradual  accession  from  below.  When  a  Stratus 
covers  the  ground  at  sunrise,  however,  we  often  see  it  collect  into 
Cumuli  upon  the  Evaporation  of  that  part  of  it  which  is  immedi¬ 
ately  contiguous  to  the  earth.  And  this  ought  to  happen;  for 
the  Cloud  is  then  insulated,  the  vapour-plane  is  established,  and 
every  thing  in  the  same  state  (except  in  point  of  elevation)  as  in 
the  ordinary  mode  of  production  of  the  Cumulus. 

Lastly,  the  Cumulus,  however  dense  it  becomes,  does  not 
afford  Rain,  because  it  consists  of  drops  similarly  electrified  and 
repelling  each  other;  and  is  moreover  continually  evaporating 
from  the  plane  of  its  Base.  The  change  of  form  which  comes  on 
before  it  falls  in  Rain,  and  which  indicates  a  disturbance  of  its 
Electrical  state,  will  be  noticed  hereafter. 
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OF  THE  FORMATION  OF  THE  CIRRUS. 

It  must  luave  been  owing  entirely  to  the  want  of  distinctive 
characters  for  clouds,  and  the  consequent  neglect  of  observing 
their  changes,  that  the  nature  of  this  Modification  more  especially 
has  not  engaged  the  attention  of  Electricians.  The  attraction  of 
aggregation  operating  on  solid  particles  diffused  in  fluids,  does 
indeed  produce  a  great  variety  of  ramifications  in  the  process  of 
crystallization :  but  these  are  either  uniform  in  each  substance, 
or  have  a  limited  number  of  changes.  And  in  no  instance  do 
we  see  the  same  substance,  separating  from  the  same  medium 
and  unconfined  in  its  movements,  rival  the  numerous  metamor¬ 
phoses  of  the  Cirrus. 

The  great  elevation  of  these  clouds  in  their  ordinary  mode  of 
appearance  has  been  ascertained  both  by  geometrical  observa¬ 
tions,*  and  by  viewing  them  from  the  summits  of  the  highest 
mountains,  when  they  appear  as  if  seen  from  the  plain.  A  more 
easy  and  not  less  convincing  proof  may  be  had  by  noting  the  time 
during  which  they  continue  to  reflect  the  different  coloured  rays 
after  sunset;  which  they  do  incomparably  longer  than  any  others. 
The  same  configuration  of  Cirrus  has  been  observed  in  the  same 
quarter  of  the  sky  for  two  successive  days,  during  which  a  smart 
breeze  from  the  opposite  quarter  prevailed  below. 

It  is  therefore  probable  that  this  Modification  collects  its  water 
in  a  comparatively  calm  region ;  which  is  sometimes  incumbent 
on  the  current  next  the  earth,  and  almost  out  of  the  reach  of  its 
daily  variations  in  temperature  and  quantity  of  vapour;  but  at 
other  times  is  interposed  between  the  latter  and  a  supervening 
current  from  another  climate;  in  which  case  it  may  be  affected 
by  both  currents. 

The  Cumulus  has  been  just  now  considered  as  an  insulated 

*  “  The  small  white  streaks  of  condensed  vapour  which  appear  on  the  face  of 
the  sky  in  serene  weather,  I  have,  by  several  careful  observations,  found  to  be 
from  three  to  five  miles  above  the  earth’s  surface.”— Dalton. 
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body,  consisting  of  moveable  parts  which  accommodate  them¬ 
selves  to  the  state  of  a  retained  Electricity.  We  shall  attempt 
to  explain  the  nature  of  the  Cirrus  by  comparing  it  to  those  im¬ 
perfect  conductors,  which  being  interposed  between  Electrics  and 
Conductors,  or  between  the  latter  in  different  states,  serve  to  re¬ 
store  by  degrees  the  equilibrium  of  the  Electric  fluid. 

If  a  lock  of  hair  be  properly  fixed  on  the  prime  conductor  and 
electrified  plus ,  the  hairs  will  be  separately  extended  at  as  great  a 
distance  from  each  other  as  possible;  in  which  state  they  will 
continue  some  time.  The  reason  appears  to  be,  that  the  con¬ 
tiguous  air  is  then  minus;  and  consequently  these  two  moveable 
substances  put  themselves  into  the  state  most  favourable  to  a 
communication  which  is  going  on  slowly  between  bad  conductors. 

The  same  appearances  will  take  place  if  the  lock  be  electrified 
minus ,  the  contiguous  air  being  plus;  and  in  each  case  the  hairs 
will  move  from  a  body  similarly  electrified  and  brought  near 
them,  and  towards  one  contrariwise  electrified.  Moreover,  if  we 
could  insulate  such  a  charged  lock  in  the  midst  of  a  perfectly 
tranquil  atmosphere  of  sufficient  extent,  in  which  particles  of  con¬ 
ducting  matter  were  suspended,  it  is  plain  the  latter  would  be 
attracted  by  it  so  long  as  the  charge  continued;  after  which  they 
would  be  at  large  as  before. 

Dry  air  being  an  electric,  and  moist  air  but  an  indifferent  con¬ 
ductor,  it  is  reasonable  to  suppose  that  an  immediate  communi¬ 
cation  of  Electricity  between  masses  of  air  differently  charged 
can  scarcely  happen  to  any  great  extent,  except  by  the  intimate 
mixture  of  such  masses;  an  effect  which  may  possibly  follow  in 
some  cases,  and  occasion  strong  winds  and  commotions  in  the  at¬ 
mosphere.  If  we  consider  how  frequently,  and  to  what  an  extent, 
the  Electricity  of  the  air  is  disturbed  (as  appears  from  numerous 
experiments)  by  evaporation,  by  the  formation  and  passage 
of  clouds,  by  elevation  or  depression  of  temperature,  (by  friction 
upon  surfaces  of  ice?)  it  seems  probable  that  the  particles  of 
water  floating  in  a  calm  space  may  be  frequently  converted  into 
conductors;  by  which  the  equilibrium  is  in  part  restored  after 
such  disturbance.  v  2 
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Viewing  the  Cirrus  in  this  light,  it  becomes  important  for 
those  who  are  well  versed  in  electricity  to  study  its  appearances, 
and  compare  them  with  the  changes  that  ensue  in  the  atmo¬ 
sphere.  A  number  of  observations,  made  hitherto  chiefly  in  one 
place,  and  without  system  or  aid  from  concurrent  ones  in  others, 
have  furnished  the  preceding  data,  which  may  serve  as  hints  for 
future  investigation. 

At  present  we  can  only  conjecture  that  the  local  detached  Cirri 
which  ramify  in  all  directions ,  are  collecting  particles  of  water 
from  the  surrounding  space;  and  at  the  same  time  equalizing 
their  own  electricity  with  that  of  the  air  or  vapour. 

That  when  numerous  oblique  short  tufts  appear,  they  are  con¬ 
ducting  between  the  air  above  and  that  below  them. 

That  a  decided  direction  of  the  extremities  of  pendent  or 
erected  Cirri  from  the  mass  they  join  towards  any  quarter,  is  occa¬ 
sioned  by  the  different  Electricity  of  a  current  of  air  which  is 
pressing  upon  the  space  they  are  contained  in.  This  is  the  most 
important  point  to  attend  to,  as  these  tails  sometimes  veer  half 
round  the  compass  in  the  course  of  a  few  hours:  and' many  ob¬ 
servations  have  confirmed  the  fact  that  they  point  towards  the 
coming  wind ,  and  are  larger  and  lower  as  this  is  about  to  be 
stronger. 

Lastly,  the  Cirri  in  parallel  lines,  stretching  from  horizon  to 
horizon,  denote  a  communication  of  Electricity  carried  on  through 
these  clouds  over  the  place  of  observation;  the  two  predisposed 
masses  of  atmosphere  being  very  distant,  and  the  intermediate  lower 
atmosphere  not  in  a  state  to  conduct  it.  It  is  at  least  a  circum¬ 
stance  well  deserving  inquiry,  by  what  means  the  clouds  in 
stormy  seasons  become  arranged  in  these  elevated  parallel  bars; 
which  must  be  at  least  sixty  miles  long,  and  are  probably  much 
more,  considering  their  elevation  and  that  both  extremities  are 
often  invisible. 


OF  THE  NATURE  OF  THE  INTERMEDIATE  MODIFICATIONS. 

The  conversion  of  the  Cirrus  into  the  Cirro-cumulus  is  a 
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phenomenon  which  at  some  seasons  may  be  daily  traced,  and 
which  serves  to  confirm  the  opinion  that  there  exists  somewhat 
of  the  same  difference  between  the  Cumulus  and  the  Cirrus,  as 
between  a  charged  and  a  transmitting ,  or  an  influenced,  conduc¬ 
tor,  among  solid  bodies.  On  this  supposition,  the  orbicular 
arrangement  of  the  particles  ought  to  take  place  as  soon  as  the 
mass  has  ceased  to  conduct  from  particle  to  particle,  or  to  be  so 
acted  on  by  a  contiguous  conductor  as  to  have  a  plus  and  minus 
state  within  itself.  And  as  this  sort  of  communication  in  a  cloud 
may  be  as  slow  as  in  other  imperfect  conductors,  the  equilibrium 
among  the  particles  may  be  restored  at  one  extremity  some  time 
before  the  other  has  ceased  to  transmit;  whence  a  visible  pro¬ 
gress  of  the  change,  which  may  be  traced  in  a  Cirrus  of  sufficient 
length. 

That  an  extensive  horizontal  Cirrus  should  become  divided 
across  its  length,  and  that  these  divided  parts  should  assume 
more  or  less  of  a  round  form,  is  also  consistent  with  the  idea  of  a 
change  of  this  sort.*  It  is  not  so  easy  to  give  a  reason  why 
these  small  orbicular  masses  should  remain  in  close  arrangement, 
or  even  in  contact,  for  several  hours,  forming  a  system  of  small 
clouds  which  yet  do  not  interfere  with  each  other  or  run  together 
into  one,  but  remain  as  it  were  in  readiness  to  re-form  the  Cirrus; 
which  sometimes  happens  very  suddenly,  though  they  more  fre¬ 
quently  evaporate  by  degrees. 

The  same  remark  applies  to  the  curious,  and  as  it  were  capri¬ 
cious  divisions  and  subdivisions,  both  longitudinal  and  transverse, 
which  happen  in  the  Cirro-stratus  when  this  cloud  is  verging  towards 
the  Cirro-cumulus.  In  general,  nevertheless,  its  appearance  is 
sufficiently  distinct  from  that  of  the  Cirrus  and  Cirro-cumulus. 
The  Cirrus  by  the  great  extent  in  proportion  to  its  mass,  its  dis¬ 
tinct  lines  and  angular  flexures,  and  the  Cirro-cumulus  by  the 

*  A  quickly  evaporating  Cumulus  sometimes  leaves  a  regular  Cirrus  behind, 
formed  out  of  the  remnant  of  the  cloud,  which,  in  the  intermediate  state,  and 
just  when  it  begins  to  show  the  sky  through  it,  exactly  represents  the  pores  and 
fibre  of  sponge.  [AVhat  is  also  curious,  this  appearance  is  a  decided  indication  of 
draught  approaching.] 


lxx 


INTRODUCTION. 


roundness  and  softness  of  its  forms,  indicates  an  essential  differ¬ 
ence  in  the  state  of  the  containing  atmosphere.  The  Cirro- 
stratus  appears  to  be  always  in  a  subsiding  state,  and  to  be  more 
feebly  acted  on  by  Electricity  than  the  preceding  Modifications. 
Indeed,  the  lower  atmosphere  is  usually  pretty  much  charged 
with  dew  or  haze  at  the  time  of  its  appearance,  and  therefore  in  a 
state  to  conduct  a  charge  to  the  earth. 

OF  THE  NATURE  OF  THE  COMPOUND  MODIFICATIONS,  AND  OF  THE 
RESOLUTION  OF  CLOUDS  INTO  RAIN. 

From  the  theory  of  Evaporation  it  appears  that  no  permanent 
cloud  can  be  formed  in  the  atmosphere,  however  low  the  tempe¬ 
rature,  without  a  sufficient  pressure  from  vapour  previously  dif¬ 
fused.  Hence,  although  in  cold  weather  the  breath  and  perspira¬ 
tion  of  animals,  as  also  water  at  a  certain  excess  of  temperature, 
occasion  a  visible  cloud,  yet  this  cloud  speedily  evaporates  again 
at  all  times,  except  when  precipitation  is  actually  going  on  at  large 
in  the  atmosphere  next  the  ground;  when  it  is  only  dispersed 
therein.  By  comparing  the  different  effects  of  a  clear  frosty  air, 
and  of  a  misty  though  much  warmer  one,  on  the  perspiration  and 
breath  of  horses  warmed  by  labour,  we  may  be  assisted  in  reason¬ 
ing  on  the  great  case  of  Evaporation,  which,  in  some  sense,  is  the 
perspiration  of  the  earth. 

The  most  powerful  predisposing  cause  of  Evaporation  appears 
to  be  a  superior  current  in  the  atmosphere,  coming  from  a  region 
where  the  low  temperature  of  the  surface,  or  its  dry  state,  occa¬ 
sions  a  comparative  deficiency  of  vapour.  Hence,  after  heavy 
rain  in  winter,  we  see  the  sudden  Evaporation,  first  of  the  re¬ 
maining  clouds,  then  of  the  water  on  the  ground,  followed  by  a 
brisk  Northerly  wind  and  sharp  frost. 

The  very  snow  which  had  fallen  on  its  arrival  sometimes  to¬ 
tally  evaporates  during  the  prevalence  of  such  a  wind.  On  the 
contrary,  the  first  appearance  of  clouds  forming  in  cold  weather 
gives  us  to  expect  a  speedy  remission  of  the  frost,  although  the 
cause  is  not  generally  known  to  be  a  change  to  a  Southerly  direc- 
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tion  already  begun  in  the  superior  atmosphere;  which  conse¬ 
quently  brings  on  an  excess  of  vapour. 

This  excess  of  vapour,  coming  with  a  superior  current,  may 
be  placed  next  to  depression  of  temperature  among  the  causes  of 
Rain.  The  simultaneous  decomposition  of  the  higher  imported 
vapour,  and  of  that  which  is  formed  on  the  spot,  or  already  dif¬ 
fused  in  the  inferior  current,  would  necessarily  produce  two  orders 
of  cloud;  differing  more  or  less  in  electricity  as  well  as  in  other 
respects.  To  the  slow  action  of  these  upon  each  other,  while 
Evaporation  continues  below,  may  be  attributed  the  singular 
union  which  constitutes  the  Cumulo-stratus.  It  is  too  early  to 
attempt  to  define  the  precise  mode  of  this  action,  or  to  say  by 
what  change  of  state  a  Cumulus  already  formed  is  thrown  into 
this  Modification.  That  the  latter  phenomenon  is  an  Electrical 
effect,  no  one  who  has  had  opportunity  to  see  its  rapid  progress 
during  the  approach  of  a  thunder-storm  can  reasonably  doubt. 

To  assert  that  rain  is  in  almost  every  instance  the  result  of  the 
Electrical  action  of  clouds  upon  each  other,  might  appear  to 
many  too  speculative,  were  we  even  to  bring  the  authority  of  Kir- 
wan  for  it,  which  is  decidedly  in  favour  of  this  idea  of  the  pro¬ 
cess:  yet  it  is  in  a  great  measure  confirmed  by  observations  made 
in  various  ways  upon  the  Electrical  state  of  clouds  and  of  rain — 
not  to  insist  on  the  probability  that  a  thunder-storm  is  only  a 
more  sudden  and  sensible  display  of  those  energies  which,  accord¬ 
ing  to  the  order  observable  in  the  Creation  in  other  respects, 
ought  to  be  incessantly  and  silently  operating  for  general  and 
beneficial  purposes. 

In  the  formation  of  the  Nimbus,  two  circumstances  claim  par¬ 
ticular  attention:  the  spreading  of  the  superior  masses  of  cloud  in 
all  directions,  until  they  become,  like  the  Stratus,  one  uniform 
sheet;  and  the  rapid  motion  and  visible  decrease  of  the  Cumulus 
when  brought  under  the  latter.  The  Cirri,  also,  which  so  fre¬ 
quently  stretch  from  the  superior  sheet  upward,  and  resemble 
erected  hairs,  carry  so  much  the  appearance  of  temporary  con¬ 
ductors  of  the  Electricity  extricated  by  the  sudden  union  of  its 
minute  drops  into  the  vastly  larger  ones  which  form  the  rain,  that 
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one  is  in  a  manner  compelled,  when  viewing  this  phenomenon, 
to  indulge  a  little  in  Electrical  speculations.  By  one  experiment 
of*  Cavallo’s,  with  a  kite  carrying  three  hundred  and  sixty  feet  of 
conducting  string,  in  an  interval  between  two  showers,  and  kept 
up  during  rain,  it  seems  that  the  superior  clouds  possessed  a  posi¬ 
tive  Electricity  before  the  rain,  which  on  the  arrival  of  a  large 
Cumulus  gave  place  to  a  very  strong  negative,  continuing  as  long 
as  it  was  over  the  kite.  We  are  not,  however,  warranted  from 
this  to  conclude  the  Cumulus  which  brings  on  rain  to  be  always 
negative;  as  the  same  effect  might  ensue  from  a  positive  Cumu¬ 
lus  uniting  with  a  negative  Stratus.  Yet  the  general  negative 
state  of  the  lower  atmosphere  during  rain,  and  the  positive  indi¬ 
cations  commonly  given  by  the  true  Stratus,  render  this  the  more 
probable  opinion.  It  is  not,  however,  absolutely  necessary  to 
determine  this,  seeing  there  is  sufficient  evidence  in  favour  of  the 
conclusion,  that  clouds  formed  in  different  parts  of  the  atmosphere 
operate  on  each  other,  when  brought  near,  occasioning  their  de¬ 
struction  by  each  other;  an  effect  which  can  only  be  attributed  to 
their  posessing  beforehand,  or  acquiring  at  the  moment,  the  oppo¬ 
site  Electricities. 

It  may  be  objected  that  this  explanation  is  better  suited  to  the 
case  of  a  shower  than  to  that  of  continued  rain,  for  which  it  does 
not  seem  sufficient.  If  it  should  appear,  nevertheless,  that  the 
supply  of  each  kind  of  cloud  may  be  kept  up  in  proportion  to  the 
consumption,  the  objection  will  be  answered.  Now  it  is  a  well- 
known  fact,  that  Evaporation  from  the  surface  of  the  earth  and 
water  returns  and  continues  during  rain,  and  consequently  affords 
the  lower  clouds,  while  the  upper  may  be  recruited  from  vapour 
brought  by  the  superior  current,  and  continually  subsiding  in  the 
form  of  dew;  as  is  evident  both  from  the  turbidness  of  the  atmo¬ 
sphere  in  rainy  seasons,  and  from  the  plentiful  deposition  of  dew 
in  the  nocturnal  intervals  of  rain.  Neither  is  it  pretended  that 
Electricity  is  any  further  concerned  in  the  production  of  rain 
than  as  a  secondary  agent,  which  modifies  the  effect  of  the  two 
grand  predisposing  causes — a  falling  temperature  and  the  infln.i 
of  vapour. 
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OF  THE  TEMPERATURE. 

Temperature  is  that  which  constitutes  the  most  obvious  differ¬ 
ence  between  climate  and  climate,  and  on  which  the  variety  of 
the  phenomena  exhibited  by  each  principally  depends.  I  shall 
therefore  take  it  up  here,  though  standing  third  in  the  Tables,  as 
the  fittest  introduction  to  the  study  of  the  whole  subject :  and  as  a 
comparison  of  the  Results  obtained  by  different  observers,  whether 
for  the  same  or  for  different  periods  of  years,  in  the  same  climate, 
tends  mutually  to  establish  or  correct  their  respective  conclusions, 
I  shall  freely  avail  myself  of  the  helps  I  find  before  me  in  this  re¬ 
spect. 

[In  putting  forth  this  Second  Edition,  I  have  the  satisfaction 
of  being  able  to  state,  that  the  addition  of  fourteen  years’  further 
observation  of  the  Temperature ,  at  one  of  the  stations  before 
used ,  has  not  obliged  me  to  displace  a  single  Result.  I  shall 
not  proceed  to  the  refinement  of  fractional  alterations,  founded  on 
longer  averages ,  until  I  may  be  enabled  to  do  it  on  entire  definite 
periods  of  years ;  the  scheme  of  which  the  reader  will  presently 
find  before  him.  The  Results  of  the  period  of  seven  years,  end¬ 
ing  with  1823,  will,  however,  be  found  exhibited  in  the  section 
allotted  to  periods  at  the  end  of  these  details.  There  have  oc¬ 
curred  likewise  a  few  fractional  corrections,  the  fruit  of  a  careful 
re-examination  of  my  calculations,  by  my  late  friend,  Silvanus 
Bevan  jun.  which  are  placed,  with  his  initials  to  them,  at  the 
foot  of  the  page.] 
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OF  MEAN  TEMPERATURE  IN  GENERAL. 

To  mention  the  differing  warmths  of  day  and  night,  or  of  the  dif¬ 
ferent  months  of  the  year,  is  simply  to  appeal  to  the  test  of  feeling. 
But  feeling  informs  us  on  these  subjects  only  by  a  vague  comparison 
with  sensations,  the  memory  of  which,  when  they  have  been  some 
time  past,  is  very  imperfect.  To  confirm,  or  to  correct  our  judg¬ 
ment,  as  to  the  comparative  warmth  or  coldness  of  different  days  or 
seasons,  and  still  more  to  be  able  to  compare  Climates  together 
with  accuracy,  we  must  be  accustomed  to  the  use  of  the  Ther¬ 
mometer. 

If  we  note  the  degrees  indicated  by  this  Instrument  when  the 
heat  of  the  day,  by  this  evidence,  is  at  the  maximum ,  and  again 
when  it  is  at  the  minimum ,  and  adding  them  together  divide  the 
sum  by  two,  we  shall  have  the  Medium  temperature  of  that  day  ; 
a  standard  by  which  wre  may  judge  of  the  temperature  of  another 
day  obtained  in  like  manner,  and  pronounce  it  warmer  or  colder. 
This  Standard  would  be  more  accurate,  were  the  temperature 
noted  at  every  hour,  and  the  sum  total  divided  by  twenty-four. 
Although  this  process  be  seldom  effected  for  the  day,  an  analogous 
one  is  commonly  performed  for  the  Month ;  when  taking  the  me¬ 
dium  temperatures  of  the  several  days,  we  sum  them  up  and  di¬ 
vide  by  the  number  of  days  thus  noted :  the  result  is  called  the 
Mean  temperature  of  the  month  ;  it  is  a  standard  for  comparing 
the  days  of  that  month  with  each  other.  These  Monthly  means 
summed  up  and  divided  by  twelve,  give  the  Mean  of  the  year: 
which  if  constructed  from  a  sufficient  number  of  observations, 
carried  through  all  the  seasons,  affords  a  criterion  for  judging  of 
the  temperatures  of  the  several  months  of  that  Year.  A  long 
average  of  these  Yearly  means,  gives  a  result  so  nearly  approach¬ 
ing  to  uniformity  in  the  hands  of  different  observers,  that  it  may 
be  used  as  a  general  standard  of  comparison  for  the  temperature 
of  the  day,  month,  or  year ;  or  of  the  Climate  in  question  with 
that  of  another  far  distant.  This  is  called  the  Mean  of  the 
climate. 
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MEAN  OF  THE  CLIMATE  OF  LONDON. 

If  we  regard  tire  latitude,  and  elevation  above  the  sea,  of  Lon¬ 
don,  independently  of  local  circumstances,  the  temperature  has  been 
hitherto  rated  too  high  ;  as  was  that  of  the  city  itself  in  the  earliest 
observations.  In  the  “  Meteorological  Journal  kept  at  the  Apart¬ 
ments  of  the  Royal  Society,  by  order  of  the  President  and  Coun¬ 
cil,”  the  period  from  1778  to  1731  gives  a  mean  of  52°  65.  In 
1787,  this  register  being  resumed,  after  a  cessation  of  five  years, 
we  have  an  account  of  precautions  now  used  to  secure  accuracy, 


and  the  ten  years  from  1737  to  1796  make  it . 50°  516 

A  similar  period  to  1806  inclusive . 50°  490 

A  third,  ending  with  1816 . 50°  364 


Mean  of  the  City  on  the  average  of  thirty  years'  ob¬ 
servations  . 50°  456. 


But  the  temperature  of  the  city  is  not  to  be  considered  as  that 
of  the  climate ;  it  partakes  too  much  of  an  artificial  warmth,  in¬ 
duced  by  its  structure,  by  a  crowded  population,  and  the  con- 
sumption  of  great  quantities  of  fuel  in  fires  :  as  will  appear  by 
what  follows. 

My  own  observations  were  conducted  for  the  first  three  years  at 
Plaistow ;  the  site  being  about  3|  miles  NNE  of  the  Royal  Ob¬ 
servatory  at  Greenwich.  The  village  is  four  miles  East  of  the 
edge  of  London:  it  has  the  Thames  a  mile  and  a  half  to  the 
South,  and  an  open  level  country,  for  the  most  part  well  drained 
land,  around  it.  The  Thermometer  was  attached  to  a  post  set  in 
the  ground,  under  a  Portugal  laurel,  and  from  the  lowness  of  this 
tree  the  whole  instrument  was  within  three  feet  of  the  turf:  it  had 
the  house  and  offices,  buildings  of  ordinary  height,  to  the  East 
and  North  East,  distant  about  twenty  yards  ;  but  was  in  other 
respects  freely  exposed. 

The  average  of  all  the  observations  at  this  station  for  1807, 


1808,  1809,  is  . 48°  848 

The  same  for  London  (Phil.  Trans.)  .  50  608 


London  warmer  1°  760. 
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For  the  next  three  years,  the  observations  given  in  my  First 
Volume  were  made,  partly  at  Plaistow,  and  partly  at  the  Labo¬ 
ratory  situate  at  Stratford ,  a  mile  and  a  half  to  the  North  West; 
on  ground  of  nearly  the  same  elevation.  Some  of  these,  probably, 
have  derived  an  excess  of  warmth  from  the  contiguity  of  the  In¬ 
strument  to  a  large  building,  in  which  many  fires  were  kept : 
others  are  doubtless  somewhat  too  low,  in  consequence  of  a 
change  which  I  made  in  the  position  of  the  Instrument  at  Plais¬ 
tow,  and  which  I  found  to  have  the  effect  of  depressing  the  max¬ 
imum.  The  thermometer  at  Stratford  had  an  open  North  West 
exposure,  at  six  feet  from  the  ground,  close  to  the  river  Lea. 

The  average  of  these  observations  for  1810,  1811,  and 


1812,  is  . 49°  480 

That  at  London  for  the  same  period  . 50°  949 


London  warmer  1°  469- 

Tottenham  Green ,  where  my  latter  observations  have  been 
made,  is  four  miles  from  the  North  side  of  London,  and  the 
country  to  the  North  West  especially  being  somewhat  hilly,  and 
more  wooded,  I  consider  it  as  more  sheltered  than  the  former  site. 
The  elevation  of  the  ground  is  a  trifle  greater,  and  the  Thermome¬ 
ter  was  also  placed  higher,  being  about  ten  feet  from  the  general 
level  of  the  garden  before  it,  with  a  very  good  North  exposure; 
but  it  was  not  quite  enough  detached  from  the  house,  having  been 
fixed  to  the  outer  door-case,  in  a  frame  which  gave  it  a  little  pro¬ 
jection,  and  admitted  the  air  behind  it.  The  former  Instrument 
having  been  broken,  this  was  a  different  one,  inclosed  at  first  in  a 
glass  tube  of  an  inch  and  a  half  diameter,  the  front  of  which  I 
soon  caused  to  be  laid  open,  to  procure  a  more  free  radiation  of 
the  heat  from  the  Instrument  within. 

The  average  in  this  situation  for  the  years  1813,  1814,  1815, 


and  1818  is  .  48°  233 

And  for  London  during  the  same  period .  49°  741 


LondQn  warmer  1°  508. 

Thus,  under  the  varying  circumstances  of  different  Sites,  differ¬ 
ent  Instruments,  and  different  Positions  of  the  latter,  we  find  Lon¬ 
don  always  warmer  than  the  country,  the  average  excess  of  its 
temperature  being  1°  579-  But  as  the  same  causes  which  pro- 
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duce  an  artificial  elevation  of  temperature  in  London,  must  like¬ 
wise  influence,  in  a  smaller  degree,  the  country,  the  Mean  of  which 
for  the  ten  years  ending  with  1816  is  48°  79,  and  as  the  second 
fractional  figure  was  uniformly  neglected  in  taking  the  Monthly 
means  for  the  Annual  average  in  the  Register  of  the  Royal  So¬ 
ciety,  I  shall  for  the  present  abate  a  little  of  the  one,  and  add  to 
the  other ;  and  for  the  purposes  of  comparison  rate  the  Mean  of 
the  Latitude  and  level  of  London  at  48°  5,  and  that  of  the  Me¬ 
tropolis  itself  at  50°  5.  Future  observations  with  Thermometers 
previously  compared,  and  a  greater  degree  of  care  to  secure  the 
fractions,  may  determine  these  with  an  accuracy  not  as  yet 
attained. 


MEAN  OF  THE  YEAR,  AND  ITS  VARIATIONS. 

I  shall  have  frequent  occasion  in  the  course  of  this  Volume,  to 
present  the  reader  with  a  Series  of  results  expressed  by  a  curve; 
a  mode  of  speaking  to  the  eye  which  greatly  facilitates  the  com¬ 
parison  of  such  variable  quantities,  when  we  wish  to  contemplate 
them  only  as  becoming  greater  or  less,  and  to  view  the  order  of 
their  increase  and  decrease  without  reference  to  the  exact  amount 
of  the  sums  compared. 

Fig.  1. 
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Tlie  flexuous  lines  in  Fig.  1  are  intended  to  shew  in  this  way 
the  variation  of  the  Annual  mean  Temperature  of  the  climate 
of  London  for  the  series  of  years  from  1J89  to  1818  inclusive. 
The  three  upper  curves  are  deduced  from  the  results  of  the 
register  in  the  Philosophical  Transactions ;  the  lower  one,  ex¬ 
tending  from  1807  to  1818,  from  the  observations  detailed  in 
my  first  [published]  Volume,  with  the  addition  of  two  years  pub¬ 
lished  in  Thomson’s  Annals  of  Philosophy,  and  since  inserted  in 
my  second.  The  results  having  been  first  marked  over  their  re¬ 
spective  years,  on  a  scale  formed  by  lines  ruled  vertically  for 
time  and  horizontally  for  the  temperature,  the  curves  were  then 
prolonged  from  one  point  to  the  other  in  succession.  The  mean 
temperatures  thus  expressed  will  be  found  in  figures  in  the  follow¬ 
ing  Table. 


ANNUAL  MEAN  TEMPERATURE. 


1789 

•  •  •  • 

In  London. 

49-491 

In  the  Country 

1790 

•  •  •  • 

50-892 

1791 

•  •  •  • 

50-833 

1792 

•  •  •  • 

50-483 

1793 

a  a  a  a 

50‘820 

1794 

•  a  •  • 

51-200 

1795 

•  a  a  a 

49-700 

1796 

a  a  a  a 

50-083 

1797 

a  a  a  a 

49-398 

1798 

a  a  a  a 

50-999 

1799 

a  a  a  a 

47-920 

1800 

a  a  a  a 

50-522 

1801 

a  a  a  a 

51-080 

1802 

a  a  a  a 

50-200 

1803 

a  a  a  a 

50-329 

1804 

a  a  a  a 

51*731 

1805 

a  a  a  a 

49-998 

1806 

a  a  a  a 

52-734 

1807 

a  a  a  a 

50*733 

-  48-367 

1808 

a  a  a  a 

50-466 

-  48-633 

1809 

a  a  a  a 

50-633 

-  49*546 

1810 

a  a  a  a 

50-976 

_  49-507 
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ANNUAL  MEAN  TEMPERATURE. 


In  London. 

In  the  Country. 

181 1 

52-666 

_  5M90 

1812 

49-208 

_ '  47-743 

1813 

49-741 

_  49-762 

1814 

48-241 

_  46-967 

1815 

51-550 

_  49-630 

1816 

49-433 

_  46-572 

1817 

50-316 

47-834 

1818 

53-003 

50-028 

AVERAGES. 

5  years  from  1790 

•  •  •  • 

50-845 

5  years  from  1807 

•  •  •  • 

51-095 

49-448 

5  years  from  1795 

•  •  •  • 

49-620 

5  years  from  1812 

•  •  •  l 

49-634 

....  48"  135 

10  years  from  1790 

•  •  •  • 

50-233 

10  years  from  1807 

•  •  •  • 

50-364 

48-791 

17  years  from  1790 

•  •  •  • 

50-530 

17  years  from  1800 

•  •  •  • 

50-600 

7  years  from  1800 

•  •  •  • 

50-912 

EXTENT  OF  VARIATION  OF  THE  MEAN. 


I  n  London  in  30  years  . . .  .4-814 
Highest  mean  in  1806* 
Lowest  mean  in  1799 


In  the  Country  in  12  years  4-618 
Highest  mean  in  1811 
Lowest  mean  in  1816 


The  Mean  temperature  varies,  as  the  reader  will  have  seen,  in 
different  years  to  the  extent  of  four  degrees  and  eight-tenths  of 
Fahrenheit :  a  quantity  certainly  not  considerable,  when  we  com¬ 
pare  by  sensation  the  warmth  of  one  hour  of  the  day  with  another; 
yet  capable,  when  added  or  abstracted  for  the  whole  year,  of  pro¬ 
ducing  a  decided  difference  in  the  seasons.  We  must  not,  how¬ 
ever,  too  hastily  connect  with  a  low  Mean  the  idea  of  a  cold  win¬ 
ter,  or  that  of  a  warm  summer  with  a  high  one  :  the  heat  is  added 
or  taken  away  sometimes  in  orie  season,  sometimes  in  another, 
and  again  occasionally  almost  throughout  the  year.  But  it  is 
worthy  of  notice,  that  notwithstanding  the  great  difference  which 
we  all  find  by  sensation,  in  the  warmth  of  the  same  month,  week, 
or  day  in  different  years,  (Summer  and  Winter  on  occasion  almost 


[1818,  not  then  out.] 
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exchanging  places,)  yet  the  total  result  of  the  seasons  is  so  nearly 
uniform  in  each,  that  no  one  year  in  thirty  is  found  by  the  most 
accurate  mode  of  comparison  to  differ  from  another  quite  five  de¬ 
grees  ;  and  the  variation  from  year  to  year  is  usually  not  half  as 
much. 

To  proceed  from  the  amount  to  the  manner  of  the  Annual  va¬ 
riation  :  it  is  for  the  most  part  such,  that  the  elevations  and  de¬ 
pressions  take  place  in  alternate  years ,  though  some  of  them  go  . 
on  for  two  years;  and  this  tendency  to  alternation  is  still  com¬ 
patible  with  a  disposition  to  rise  or  fall  on  the  whole  through  a 
series  of  years.  Thus  in  the  space  from  1794  to  1799,  the  mean 
is  depressed  three  degrees,  and  from  lllll  to  1816,  (by  my  own  ob¬ 
servation,)  four  degrees  and  a  half:  on  the  other  hand,  there  is 
an  intermitting  elevation  carried  on,  from  1799  to  1806,  by  which, 
on  the  whole,  four  degrees  and  a  half  are  gained. 

Lastly,  and  what  is  more  important,  there  is  evidence,  which 
the  addition  of  a  few  more  years  will  perhaps  render  conclusive,  of 
the  existence  of  alternate  periods  of  years  in  the  variation. 

For  the  reader’s  help  in  comprehending  this,  I  have  numbered 
in  the  diagram  the  ten  years  of  a  period,  which  appears  twice  in 
the  series  here  recorded  ;  and  have  distinguished  by  letters  the 
seven  years  of  another ;  which  having  completed  its  course  between 
the  two  periods  of  ten  years,  appears  to  have  begun  again  imme¬ 
diately  after  the  latter  of  these,  and  to  be  now  in  progress. 

To  begin  with  1790,  we  have  four  years  of  an  equable  heat, 
upon  or  a  little  above  the  mean  of  London:  the  same  equable  ave¬ 
rage  years  will  be  found,  in  both  the  London  and  country  observa¬ 
tions,  if  we  begin  with  1807-  Then  occur  six  years  alternating  in 
temperature,  from  1794  to  1799,  the  first  of  them  the  highest, 
the  last  the  lowest,  of  the  ten  to  which  they  belong :  the  same 
circumstances  obtain  in  the  six  years  from  1811  to  1816.  Or,  if 
we  compare  the  averages  deduced  from  these  two  sets  of  ten 
years,  as  given  in  the  Table,  page  7^  we  shall  find  five  years  from 
1790=50845,  and  five  years  from  1795=49  620;  difference 
1  -225  :  again,  five  years  from  1807  =  51  095,  and  five  years  from 
1812  =  49  634;  difference  1461.  That  is,  the  latter  half  of 
each  period  is  colder  than  the  former  by  nearly  the  same  quantity ; 


OF  THE  TEMPERATURE. 


9 


while  the  two  periods  entire,  average,  within  an  inconsiderable  frac¬ 
tion,  alike.  The  period  of  seven  years  from  1800  to  1806,  I  have 
already  noticed  as  an  ascending  series :  in  this,  two  of  the  eleva- 
vations  go  on  through  two  years.  I  consider  it  as  having  proba¬ 
bly  recommenced  in  1817,  because  that  year  rises  above  1816, 
and  the  following  year,  1818,  above  both ;  as  1800  and  1801  do 
above  1799- 

A  chasm  in  the  Register  of  the  Royal  Society  immediately 
previous  to  1767,  prevents  me  from  bringing  into  the  parallel  a 
series  of  seven  years  antecedent  to  1799.  If  this  series  was  on  the 
whole  an  ascending  one,  it  scarcely  could  have  ended  with  1789, 
which  is  stated  at  a  degree  below  the  average.  On  the  other 
hand,  it  is  certain  from  different  Registers,  that  1782  was  as  far  be¬ 
low  the  average  of  the  climate,  as  1799  and  1816.  The  year 
1787  is  stated  at  5T02,  and  1788  at  5063,  in  which  depression 
of  the  mean  they  agree,  but  not  in  due  proportion,  with  the  cor¬ 
responding  years  e  and/,  in  the  middle  series. 

On  the  whole,  the  want  of  observations  with  a  self-registerino; 

7  Oo 

Thermometer  before  the  year  1794  throws  some  degree  of  uncer¬ 
tainty  upon  those  early  results :  though  it  is  probable  none  of 
them  err  a  degree  from  the  truth,  at  least  if  we  put  the  artificial 
warmth  of  the  city  out  of  the  question.  Six’s  Thermometer,  after 
having  been  in  use  at  Somerset  House  for  seventeen  years,  was 
disused  towards  the  close  of  1810:  and  perhaps  I  may  not  un¬ 
reasonably  attribute  to  this  cause  the  discrepant  proportions  of 
the  London  curve  for  the  following  years,  in  one  of  which  the 
temperature  of  the  city  loses  its  accustomed  excess,  and  is  even  a 
small  fraction  below  that  of  the  country. 

Should  the  results  of  the  present,  and  four  following  years,  to 
1823  inclusive,  correspond  sufficiently  with  c,  d,  e ,  /,  g ,  the  in¬ 
quiry  respecting  these  alternating  periods  may  be  resumed,  taking 
in  all  the  evidence  that  can  be  procured  from  early  Registers,  and 
even  carrying  it  into  the  corresponding  years  in  the  Meteorological 
Journals  of  other  countries:  for  it  is  clear  that  the  causes  of  such 
periodical  changes  in  a  climate  must  be  Astronomical,  and  not 
local:  and  this  circumstance,  if  established,  must  lead  us  to  ex¬ 
pect  occasional  [apparent]  irregularities,  and  as  it  were  intercala- 
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tions  in  the  periods,  which  a  long  series  of  years  can  alone  satis¬ 
factorily  explain. 

Of  the  connexion  of  a  high  or  a  low  Mean  temperature  with  the 
state  of  the  Barometer ,  the  Rain ,  and  other  phenomena  of  the 
year,  it  is  too  early  to  treat  at  present :  it  is  sufficient  to  have 
shown  from  the  manner  and  proportions  of  the  variation  of  the 
Annual  mean,  that  this  variation  is  probably  periodical ;  or  that 
annual  mean  temperatures,  nearly  approaching  to  each  other  oc¬ 
cur  at  intervals,  consisting  of  definite  periods  of  years. 

MEAN  OF  THE  MONTH,  AND  ITS  VARIATIONS. 

From  the  variations  of  the  mean  heat  during  a  series  of  years, 
we  may  proceed  to  its  distribution  among  the  several  months  of 
the  year,  and  the  variations  of  the  Mean  for  each  of  them. 

The  general  Table  A,  at  the  end  of  the  volume,  exhibits  the 
mean  Temperature  of  each  month,  in  each  of  twenty  years,  ten  of 
which,  from  1797  to  1806,  were  taken  in  London,  and  the  re¬ 
mainder,  from  1807  t0  1616,  in  the  country. 

The  averages  of  these  mean  temperatures  come  out  as  follows. 


For  the  City. 

For  the  Country. 

For  the  whole. 

Mo. 

1  .Tan. 

1797—1800. 

1807—1816. 

1797— 1816. 

38*52 

_  34*16  _ 

36*34 

2  Feb. 

39*42  (a) 

39*78  (e)  .... 

39*00 

3  Mar. 

42*51  ( b ) 

41*51  (/).... 

4201 

4  Apr. 

48*31 

_  46*89  _ 

47*61 

5  May 

55*01 

....  55*79  (y)  .... 

55*40 

0  June 

00*07 

_  58*66  _ 

59*30 

7  J  uly 

03*45 

62*40  (A) _ 

62*97 

8  Aug. 

64*41 

....  61*35  .... 

62*90 

9  Sept. 

59*18  (c) 

_  56*22  ( i ) _ 

57*70 

10  Oct. 

51*33 

_  50*24  _ 

50*79 

1 1  Nov. 

43*80 

40*93  _ 

42*40 

12  Dec. 

difference  of 

39*76  (,/) 

_  37*66  (A) _ 

38*71 

the  FiXtremes 

. .  25*93 

28*24 

26*03 

(a)  39*40.  (b)  42*53.  (c)  59*21.  (</)  39*71.  (e)  39*76.  (/)  41*53. 
(y)  55*74.  (A)  02*33.  (*)  56*15.  (/•)  37*03.— S.  B. 
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The  warmest  month  in  the  year  therefore  differs  in  its  mean 
temperature  from  the  coldest,  on  a  long  average ,  about  twenty- 
six  degress  and  a  half  of  Fahrenheit;  and  this  difference  is  greater 
by  nearly  two  degrees  and  a  half  in  the  country,  than  it  is  in 
London. 

In  this  long  average  the  inequalities  of  temperature  in  the  same 
month,  which  constitute  the  principal  difference  of  our  seasons, 
are  in  great  measure  extinguished,  the  Extremes  balancing  each 
other.  The  series  of  mean  Temperatures  in  the  third  column 
presents,  therefore,  a  near  approach  to  that  regular  gradation  of 
heat,  increasing  and  decreasing  through  the  seasons,  which  a  con¬ 
sideration  of  the  primary  Astronomical  causes  of  Summer  and 
Winter,  in  temperate  latitudes,  would  lead  us  to  expect.  To  make 


this  more  obvious,  I  have  placed  in  Fig.  2,  a  curve,  con¬ 
structed  from  the  series  of  results  in  question,  by  the  side  ol  ano¬ 
ther  represented  by  a  dotted  line,  which  latter  expresses,  on  a 
scale  of  the  same  extent  as  that  of  the  temperature ,  the  progress 
of  the  Sun  in  declination  through  the  year.  As  1  shall  have  oc¬ 
casion  hereafter  to  enter  more  at  large  into  this  comparison,  I 
shall  only  request  the  reader  to  notice,  here,  the  manner  in  which 
the  Monthly  mean  temperature,  following  the  Sun  at  some  dis- 
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tance  in  elevation  and  depression,  advances  from  its  lowest  point 
in  winter,  through  the  spring  months,  to  its  greater  elevation  in 
summer  ;  and  then  returns  by  an  opposite  gradation,  through  the 
autumnal  months,  to  the  point  from  which  it  set  out. 

But  if,  taking  up  the  general  Table  A,  we  look  for  the  same 
regular  gradation  in  particular  years,  we  shall  meet  with  many 
exceptions,  attended  still  with  some  appearance  of  order  and  com¬ 
pensation.  For  instance,  in  1797>  the  temperature  of  the  Second 
month  scarcely  differs  from  that  of  the  First,  and  both  are  below 
the  average  of  that  month:  the  Third  has  the  average  tempera¬ 
ture  of  the  Second:  the  Sixth  is  two  degrees  deficient,  while  the 
Seventh  has  two  in  excess:  a  deficient  temperature  then  again 
prevails,  till  at  the  close  of  the  year  we  have  an  excess  of  three 
degrees.  And  in  the  country  observations,  in  1807?  after  an 
average  mean  in  the  First  month,  we  see  the  Second  and  Third  as 
it  were  exchanging  places,  and  both  cold:  the  Seventh,  on  the 
contrary,  has  a  warm  mean,  and  the  Eighth  a  hot  one ;  which 
difference  in  the  following  year  is  reversed  in  those  months :  then 
(in  1807,)  we  have  the  Ninth  and  Tenth  almost  precisely  equal, 
while  in  the  following  year,  the  latter  month  is  the  colder  by  nearly 
nine  degrees  :  lastly,  1807  goes  out,  as  it  came  in,  with  an  ave¬ 
rage  mean.  A  careful  perusal  of  the  Table  in  this  way,  and  still 
better  the  reducing  of  the  several  years  to  curves,  on  a  scale  similar 
to  that  on  which  I  have  placed  their  Mean,  will  give  the  reader  an 
adequate  conception  of  the  manner  in  which  the  comparative  cold¬ 
ness  of  one  month,  or  season,  is  balanced  by  the  warmth  of  ano¬ 
ther,  and  vice  versa  ;  while  some  years  are  warm  and  others  cold, 
nearly  throughout. 

If  the  Monthly  means  in  this  Table  be  examined  for  the  same 
month  in  successive  years,  down  the  column,  it  will  be  perceived 
(consistently  with  what  has  been  stated  respecting  the  Annual 
mean),  that  together  with  alternations  in  temperature,  there  are 
occasional  gradations  carried  through  several  years,  towards  a 
warmer  or  a  colder  mean ;  while  in  a  few  instances,  the  warmest 
and  coldest  months  in  the  series  lie  almost  together.  The  great¬ 
est  extent  of  these  variations  is  marked  at  the  foot  of  the 
column;  and  it  is  observable,  that  while  the  Year  scarcely  differs 
in  its  mean  temperature  jive  degrees,  the  month  is  subject  to  a  va- 
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riation  which  in  several  cases  amounts  to  ten ,  and  in  one  runs 
up  to  fourteen  degrees.  I  very  well  recollect,  and  have  verified, 
the  extraordinary  warmth  of  the  month  of  December,  1806,  on 
which  the  latter  result  depends  :  my  own  observations  at  Plaistow 
make  the  mean  of  this  month  4530,  which,  with  a  full  allowance 
for  the  winter  excess  of  the  city  temperature,  comes  nearly  to  the 
same  thing.  This  year  was  the  highest  of  an  ascending  series  of 
seven,  which  I  have  marked  with  letters  in  Fig.  1.  It  was  warm 
nearly  throughout,  and  the  temperature  was  most  in  excess  at  its 
close  :  the  cause  of  the  excess  therefore  was  neither  a  local  nor  a 
transient  one. 

MEAN  OF  THE  MONTH  IN  LONDON  AND  IN  THE  COUNTRY,  WITH 

THEIR  VARIATIONS  COMPARED. 

I  have  already  stated  that  London  has  an  artificial  excess  of 
heat,  and  shown  the  average  amount  of  this  excess  on  the  whole 
year.  In  examining  the  Monthly  means ,  to  see  whether  it  was 
alike  throughout  the  year,  or  unequally  distributed,  I  found  the 
latter  to  be  the  case;  and  that  attended  with  circumstances  of 
considerable  interest. 


AVERAGE  MONTHLY  MEAN  TEMPERATURE  1807 - 1816. 


Mo. 

In  the  Country. 

In  London. 

London  warmer 

1  Jan. 

34-16 

36-20 

2-04 

2  Feb. 

39-78 

41-47 

1-69  (a) 

3  Mar. 

41-51 

42-77 

1-26(6) 

4  Apr. 

46-89 

47-69 

0-80 

5  May 

55-79 

56-28 

0-49  (c) 

6  June 

58-66 

69-91 

1-25 

7  July 

62-40 

63-41 

1-01  (rf) 

8  Aug. 

61-35 

62-61 

1-26 

9  Sept. 

56-22 

. . .  58-45* 

2-13  (e) 

10  Oct. 

50-24 

52-23 

1-99 

1 1  Nov. 

40-93 

43-08 

215 

12  Dec. 

37-66 

39-40 

1*74  (f) 

( a )  1-71.  ( b )  1-28.  (c)  0-54. 

( d )  1-08.  (<?)  2-20. 

(/)  1-77.— S.B. 

*  In  taking  out  the  London  results  for  this  average,  I  was  obliged  to  reject 
that  for  the  month  of  September,  1815  ;  many  of  the  observations  in  this  month 
being  manifestly  en*oneous,  and  the  mean  at  least  6°  too  high.  The  average  of 
the  month  for  the  first  five  years  exceeds  that  of  the  country  by  1  -77  only. 


14 


OF  THE  TEMPERATURE. 


That  the  superior  temperature  of  the  bodies  of  men  and  animals 
is  capable  of  elevating,  in  a  small  proportion,  the  Mean  heat  of  a 
citv  or  populous  tract  of  country  in  a  temperate  latitude,  is  a  pro¬ 
position  which  will  scarcely  be  disputed.  Whoever  has  passed 
his  hand  over  the  surface  of  a  glass  hive,  whether  in  summer  or 
winter,  will  have  perceived,  perhaps  with  surprise,  how  much  the 
little  bodies  of  the  collected  multitude  of  Bees  are  capable  of  heat¬ 
ing  the  place  that  contains  them :  hence,  in  warm  weather,  we  see 
them  ventilating  the  hive  with  their  wings,  and  occasionally  pre¬ 
ferring,  while  unemployed,  to  lodge,  like  our  citizens,  about  the 
entrance. 

But  the  proportion  of  warmth  which  is  induced  in  a  city  by  the 
Population,  must  be  far  less  considerable  than  that  which  ema¬ 
nates  from  the  fires:  the  greater  part  of  which  are  kept  up  for  the 
very  purpose  of  preventing  the  sensation  attending  the  escape  of 
heat  from  our  bodies.  A  temperature  equal  to  that  of  Spring  is 
hence  maintained,  in  the  depth  of  Winter,  in  the  included  part  of 
the  atmosphere,  which,  as  it  escapes  from  the  houses,  is  continually 
renewed:  another  and  more  considerable  portion  of  heated  air  is 
continually  poured  into  the  common  mass  from  the  chimnies ;  to 
which,  lastly,  we  have  to  add  the  heat  diffused  in  all  directions, 
from  founderies,  breweries,  steam  engines,  and  other  manufac¬ 
turing  and  culinary  fires.  The  real  matter  of  surprise,  when  we 
contemplate  so  many  sources  of  heat  in  a  city  is,  that  the  effect 
on  the  Thermometer  is  not  more  considerable. 

To  return  to  the  proportions  held  by  the  excess  of  London,  it 
is  greater  in  winter  than  in  summer,  and  it  sinks  gradually  to  its 
lowest  amount  as  the  temperature  advances  in  the  spring,  [see 
the  curves  in  Fig.  3,]  all  which  is  consistent  with  the  supposition, 
that  in  winter  it  is  principally  due  to  the  heat  diffused  by  the  fires. 
An  addition  of  one  or  two  degrees  being  of  more  value  on  a  low 
temperature  than  on  a  high  one,  l  replaced  the  numbers  in  the  third 
column  of  the  Table  by  the  fractional  parts  of  excess  which  they 
give  upon  those  in  the  first;  when  they  came  out  thus,  beginning 
with  the  First  month  : 

I  T_  I  T _  _t  I  I  I  I  I  I 

*1  7  *  T+)  !T>  5y>  ii+>  +3*  62)  +9’  zZ’  z~Z>  lu’  u* 

We  have  here  a  near  approach  to  a  regular  gradation,  the  pro- 
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portion  of  excess  on  the  lower  temperature  decreasing  from  the 
First  to  the  Fifth  month,  and  then  increasing  again  to  the  First. 
But  the  relations  of  the  respective  mean  temperatures,  with  other 
circumstances  attending  them,  will  be  best  seen  by  means  of 
curves. 


In  Fig.  3,  the  full  line  presents  the  Monthly  mean  of  London, 
as  given  in  the  Table,  the  dotted  line  that  of  the  country  ;  the 
horizontal  lines  n-b  c-cl  are  on  the  respective  annual  Means ;  and 
both  curves  are  on  the  same  scale. 
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In  Fig  4,  the  respective  curves  are  laid  down  on  separate  scales, 
and  that  for  the  country  temperature,  which  is  still  a  dotted  line, 
is  elevated  1°  57,  or  the  amount  of  the  Mean  annual  difference 
between  the  two ;  which,  as  the  reader  will  have  observed,  brings 
them  very  near  together.  I  shall  remark  first  on  Fig.  3. 

It  appears  that  London  does  not  wholly  lose  its  superiority  of 
temperature,  by  the  extinction  of  most  of  the  fires  in  Spring  :  on 
the  contrary,  it  is  resumed  in  a  large  proportion  in  the  Sixth 
month,  and  continues  through  the  warm  season.  It  is  probable, 
therefore,  that  the  Sun  in  summer  actually  warms  the  air  of  the 
city  more  than  it  does  that  of  the  country  around.  Several  causes 
may  be  supposed  to  contribute  to  this  :  the  country  presents  for 
the  most  part  a  plain  surface,  which  radiates  freely  to  the  sky, — 
the  city,  in  great  part,  a  collection  of  vertical  surfaces,  which  re¬ 
flect  on  each  other  the  heat  they  respectively  acquire  :  the  country 
is  freely  swept  by  the  light  winds  of  summer, — the  city,  from  its 
construction,  greatly  impedes  their  passage,  except  at  a  certain 
height  above  the  buildings  :  the  country  has  an  almost  inexhaust¬ 
ible  store  of  moisture  to  supply  its  evaporation — that  of  the  city  is 
very  speedily  exhausted,  even  after  heavy  rain.  When  we  con¬ 
sider  that  radiation  to  the  sky,  the  contact  of  fresh  breezes,  and 
evaporation,  are  the  three  principal  impediments  to  the  daily  ac¬ 
cumulation  of  heat  at  the  surface,  we  shall  perceive  that  a  city 
like  London  ought  to  be  more  heated  by  the  summer  sun  than 
the  country  around  it. 

But  this  effect  is  not  produced  suddenly.  For  while,  in  the 
forenoon,  a  proportion  of  the  walls  are  exposed  to  the  sun,  the  re¬ 
mainder  are  in  shade,  and  casting  a  shadow  on  the  intervening 
ground.  These  are  receiving,  however,  in  the  wider  streets,  the 
reflected  rays  from  the  walls  opposed  to  them;  which  they  return 
to  the  former,  when  visited  in  their  turn  by  the  sun.  Hence  in 
the  narrow  streets,  especially  those  that  run  East  and  West,  it  is 
generally  cooler  than  in  the  larger  ones,  and  in  the  squares.  Hence 
too,  in  the  morning  of  a  hot  day,  it  is  sensibly  cooler  in  London 
than  in  the  country  ;  and  in  the  evening  sensibly  warmer.  For 
the  hottest  time  in  a  city,  relatively  to  the  hour  of  the  day,  must 
be  that,  when  the  second  set  of  vertical  surfaces  having  become 
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heated  by  the  Western  sun,  the  passenger  is  placed  between  two 
skreens,  the  one  reflecting  the  heat  it  is  receiving,  the  other  ra¬ 
diating  that  which  it  has  received.  Many  of  my  readers  must 
recollect  having  felt  the  heat  of  a  Western  wall,  in  passing  under 
it  long  after  sunset. 

Let  us  now  advert  to  the  curves  in  Fig.  4,  in  order  to  be  con¬ 
vinced  that  the  same  cause  operates  also,  on  the  great  scale  of  the 
Year.  In  this  figure,  by  elevating  the  lower  scale,  we  have  done 
away  the  mean  difference  of  1°  57  in  the  annual  temperature  ;  or 
in  other  terms  made  the  country  as  warm  as  London.  It  will  now 
be  seen  that  the  remaining  difference  consists  principally  in  this : 
that  for  six  months  of  the  year,  from  the  Second  to  the  Eighth 
inclusive,  the  country  curve  holds  the  higher  place,  and  for  the 
remaining  six  months,  the  London  one.  This  proves  that,  al¬ 
though  London  is  always  warmer  than  the  country,  the  former 
acquires  and  loses  its  heat  more  slowly  than  the  latter ,  being- 
left  behind  both  in  the  ascending  and  descending  scale.  To  the 
same  cause  we  may  probably  ascribe  the  remarkable  fact,  which 
appears  on  the  average  of  twenty  years  (though  not  in  the  series 
of  ten  of  which  we  have  just  now  treated)  that  although  the  Se¬ 
venth  be  the  hottest  month  in  the  country  and  on  the  whole  ave¬ 
rage,  the  Eighth  month  exceeds  it  in  temperature,  by  one  degree, 
in  London. 


EXTREMES  OF  THE  CLIMATE. 

Before  proceeding  to  investigate  the  variations  of  the  diurnal 
temperature,  which  will  conduct  us  through  the  Seasons,  and 
complete  this  part  of  the  subject,  it  will  be  proper  to  devote  a  few 
pages  to  the  Extremes  of  Temperature  to  which  the  year,  month, 
and  day,  are  respectively  subject. 

The  General  Table  B,  at  the  end  of  the  volume,  exhibits  the 
highest  and  lowest  temperatures  observed  monthly  in  the  country 
(where  alone  these  points  can  be  accurately  ascertained)  during 
the  years  from  1807  to  181G  inclusive.  I  have  annexed  to  each 
observation  the  prevalent  wind  or  winds  at  the  time  ;  and  in  some 
cases,  where  it  is  considered  to  have  equally  influenced  the  tem¬ 
perature,  the  wind  of  the  day  preceding  the  observation.  The 


VOL.  1. 


H 


18 


OK  THE  TEMPERATURE. 


maximum  and  minimum  of  the  year  will  he  readily  found  by  the 
marks  *  and  *f*  affixed  to  them. 

Of  the  extremes  of  cold,  the  far  greater  number  occur  in  the 
First  month,  only  two  being  in  the  Twelfth  and  one  in  the  Second. 
The  extremes  of  heat  are  more  diffused :  only  five  of  them  fall  in 
the  Seventh  month,  and  the  remainder  in  diminishing  proportion 
earlier  and  later  in  the  summer.  Thus  of  the  whole  twelve,  there 
are  only  two  months  in  spring  and  two  in  autumn,  wdiich  are  not 
occasionally  subject  to  one  or  the  other  annual  extreme  of  Tem¬ 
perature. 

The  Thermometer  stood  in  the  year 


ltange. 

Medium. 

1807  at 

87°  and 

13°  .... 

74  .... 

50 

1808  .... 

96  .... 

12  .... 

84  .... 

64 

1809  .... 

82  .... 

18  .... 

64  .... 

50 

1810  .... 

85  .... 

10  .... 

75  .... 

47-5 

1811  .... 

88  .... 

14  .... 

74  .... 

51 

1812  .... 

78  .... 

18  .... 

60  .... 

48 

1813  .... 

85  .... 

19  .... 

66  .... 

52 

1814  .... 

91  .... 

8  .... 

83  .... 

49-5 

1815  .... 

80  .... 

17  .... 

63  .... 

48-5 

1816  .... 

81  .... 

—5  _ 

86  .... 

38 

Averages . 

.85-3 

12-4 

72-9 

48*85 

[The  observations  made  since,  to  the  year  1831  inclusive,  do 
not  present  a  greater  range  of  Temperature  than  is  here  stated. 
The  result  of  these  will  be  found  further  on.] 

I  have  before  stated  the  mean  Temperature  of  the  country,  on 
the  average  of  all  the  daily  extremes,  or  which  amounts  to  the 
same  thing,  of  the  medium  of  each  day,  during  the  above  ten 
years,  at  48°  79.  On  the  average  of  all  the  monthly  extremes  in 
Table  B  it  is  48°  34 :  and  on  that  of  all  the  yearly  extremes,  as 
given  above  48°  85.  Even  the  greatest  heat  and  greatest  cold,  in 
these  ten  years,  diverge  to  nearly  equal  distances  from  the  Mean 
of  the  climate. 

This  agreement  in  the  different  averages  is  certainly  remark- 
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able  :  it  gives  further  probability  to  the  opinion,  that  these  years 
form  a  series: — it  is  likewise  a  striking  proof  of  the  utility  of  a  self¬ 
registering  Thermometer.  It  is  possible,  that  in  the  Thermometer 
of  Six  we  possess  an  instrument,  which  being  merely  fixed  to  a  post, 
and  properly  defended  from  the  sun’s  rays  and  from  accidents,  in 
an  uninhabited  country,  where  it  could  be  visited  and  adjusted  by 
navigators  once  in  every  year,  would  give,  in  a  moderate  run  of 
years,  with  considerable  accuracy,  the  Mean  temperature  of  the 
latitude  and  elevation  where  it  stood.  In  like  manner  might  an 
accurate  comparison  be  made  with  little  labour,  at  the  summit 
and  at  the  foot  of  mountains,  of  the  Mean  temperature  of  the 
several  months  at  different  elevations.  When  Meteorology  shall 
have  become  a  science,  and  be  studied  by  navigators,  travellers, 
and  men  of  competent  skill  engaged  in  local  surveys,  experiments 
of  this  kind  will  perhaps  be  as  common  as  the  taking  of  levels 
and  angles,  and  observing  the  motions  of  the  heavenly  bodies, 
for  the  perfecting  of  Geography  and  Astronomy. 

To  return  to  the  Extremes  of  our  own  climate  for  the  last  ten 
years — the  day  of  greatest  heat  within  my  observation  was  the 
13th  of  the  Seventh  month,  1808,  when  I  was  attentive  for  many 
hours  to  the  phenomena;  of  these  the  reader  will  find  notes, 
(which  would  have  been  more  copious  had  I  been  aware  at 
that  time  of  their  importance)  under  Table  XXI  in  the  First 
volume.  To  prove  the  extensive  action  of  the  combined  causes 
of  this  excessive  heat,  I  shall  here  compare,  by  means  of  the  curves 
in  Fig.  5,  the  maximum  and  medium  temperature  at  Plaistow 
with  that  at  Paris  (distant  180  miles  to  SSE)  for  the  space  of 
thirteen  days,  in  which  the  principal  elevation  of  temperature 
took  place. 

The  maximum  at  Paris  on  the  10th  of  Seventh  month  (see 
the  Notes  above  mentioned)  was  82°  6,  the  wind  NW :  that  at 
Plaistow  on  the  same  day  was  76°,  the  wind  SW.  During  the 
three  following  days,  the  heat  at  each  station  increased  steadily, 
the  wind  at  Paris  being  E  and  SE,  and  at  London  S  and  SW.  On 
the  13th,  when  the  thermometer  with  us  had  risen  to  96°,  the 
evening  atmosphere  presented  dew  to  the  SE,  and  some  traces  of 
thunder-clouds  to  the  NW :  the  change  then  was  approaching 
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from  the  latter  point,  while  the  atmosphere  of  Paris  remained  as 
yet  undisturbed:  its  heat  was  below  ours,  being  only  93  8,  and 
it  did  not  reach  its  climax  till  the  15th,  when  the  thermometer 
there  rose  to  97°  2,  and  fell  only  to  79°  at  night,  the  wind  SE. 
In  the  mean  time  distant  thunder-storms  to  the  Westward,  and  one 
in  particular  about  Gloucester,  of  a  character  for  intensity  suited 
to  the  exaltation  of  the  predisposing  causes,  reduced  our  max¬ 
imum  in  two  days  to  81°,  with  the  wind  at  NE.  In  two  days 
more  the  change  thus  propagated  from  the  Westward  appears  to 
have  reached  Paris;  they  were  cooled  down  on  the  17th,  to  81°  5 
by  day  and  G2^  7  Gy  night.  Immediately  after  this,  a  second 
elevation  of  temperature  took  place  with  them,  which  was  felt 
also  in  a  less  degree  at  London,  on  the  18th  and  19th  :  lastly, 
the  heat  at  both  places  went  down  to  the  ordinary  summer  stand¬ 
ard,  by  a  SW  wind  introducing  rain. 

The  mean  heat  of  this  period  of  thirteen  days  at  Paris  was,  by 
day  87°  G9,  by  night  63°  92,  on  the  whole  75°  80 :  the  mean  at 
London  (Plaistow)  was  by  day  84°  38,  by  night  58  77>  011  the 
whole  71°  57-  Thus  Paris  had,  on  the  whole  (consistently  with 
its  more  Southern  latitude)  about  4j  degrees  more  heat  than  Lon¬ 
don  ;  yet  with  variations  throughout  strikingly  analogous  to  our 
own:  till  on  the  22d,  with  the  same  winds  in  play  at  each  station, 
the  temperatures  of  the  two  became  nearly  equal :  in  which  situ¬ 
ation,  although  the  comparison  might  have  been  further  prose¬ 
cuted,  we  may  leave  them. 

This  heat  was  not  with  us  of  the  sultry  oppressive  kind  which 
commonly  ushers  in  a  thunder-storm  :  the  sky  was  serene,  and  a  tine 
breeze  prevailed;  yet  such  was  the  ardour  of  the  sky,  that  motion 
was  unpleasant,  and  labour  in  the  sun  dangerous:  the  feathered 
tribes  were  mute  by  day,  and  revived  by  the  freshness  of  the 
night,  were  heard  singing  by  moonlight.  In  the  evenings  the  dew 
fell  pretty  freely,  and  at  temperatures  which  in  ordinary  circum¬ 
stances  would  have  sufficed  instantly  to  dissipate  it ;  but  the  pro¬ 
duction  of  this  phenomenon  depends,  at  all  times,  not  on  the 
absolute  but  on  the  relative  temperature  of  the  calm  evening  air 
after  a  warm  day  :  and  if  this  be  cooled  20°  or  25°,  it  matters  not 
whether  it  were  previously  charged  with  water  at  55°  or  95° 
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Fig.  5. 


Seventh  Month,  July,  1808. 


[clew  will  certainly  fall]  provided  the  refrigeration  pass  that  degree 
at  which  the  whole  quantity  can  no  longer  subsist  as  vapour. 

1  had  equal  opportunity  of  observing  at  Tottenham  the  intense 
cold  of  the  0 — 10th  of  Second  month,  1816,  respecting  which  I 
need  not  enlarge  here,  having  given  already  a  pretty  long  note  on 
the  subject,  under  Table  CXY.  [Vol.  2.]  We  had  on  this  occasion 
likewise,  in  the  day  time,  a  clear  atmosphere :  a  gale  from  the  IN  E 
had  precipitated  in  snow  the  moisture  which  previously  abounded; 
and  which  had  twice  in  the  space  of  a  few  days  brought  the  Hy¬ 
grometer  to  100°.  So  cold  was  the  surface  on  the  9th  at  noon, 
that  a  bright  Sun,  contrary  to  its  usual  effect  in  our  climate,  pro¬ 
duced  not  the  least  moisture  in  the  snow  ;  the  polished  plates  of 
which  retaining  their  form,  refracted  the  rays  with  all  the  bril¬ 
liancy  of  dew  drops:  the  Thermometer  in  these  circumstances  rose 
only  to  20°,  or  seventy-six  degrees  below  the  temperature  of  the 
middle  of  the  hot  day  I  have  described:  in  the  night  it  went  down 
(in  its  usual  position)  to  minus  5 ;  and  there  is  every  reason  to 
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believe  that  the  mass  of‘  our  atmosphere  was  on  this  occasion  at  a 
temperature  below  zero  for  about  twelve  hours.  This  is  a  state 
of  the  air  not  uncommon,  I  believe,  for  several  days  together,  on 
the  continent  in  higher  latitudes  ;  but  with  us  it  is  happily,  of 
necessity,  very  rare  and  transient. 

A  comparison  of  the  observations  at  Tottenham  with  those  at 
Paris,  will  again  furnish  some  curious  coincidences.  I  shall  pre¬ 
sent  the  minimum  and  medium  of  each  in  curves,  and  insert  here 
the  temperature  at  Paris  reduced  to  Fahrenheit’s  scale,  from  the 
observations  of  Bouvard  in  the  Journal  de  Physique:  my  own  as 
to  the  daily  extremes,  will  be  found  in  their  place  in  the  Second 
volume:  the  daily  medium  I  shall  annex  here. 

The  Mean  temperatures  at  the  two  places  for  the  period  occu¬ 
pied  by  these  observations,  appear  to  bear  very  nearly  the  same 
proportion  to  each  other  as  in  the  former  series;  Paris  being  4° 
67  warmer  than  London. 


AT  PARIS. 

AT  TOTTENHAM 

1816 

MAX. 

MIN. 

MED. 

WIND. 

MED. 

WIND. 
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SE 
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NE 

8 
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22-10 

18-25 
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13 

36-50 

2255 

2952 

NE 

_  29-00 
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14 

41-00 

26-15 

33-57 

N 

_  3200 

W 

15 

41-45 

33-65 

37-55 

WNW 

_  38-00 

SW 

16 

44-60 

39-65 

42-12 

W 

_  40-00 

NE 

Mean  of  12  Days. . .  .32- 17  27-50 

A  slight  elevation  of  the  nocturnal  temperature  on  the  5th  at 
Tottenham,  was  followed  by  a  corresponding  but  more  consider¬ 
able  one,  at  Paris  on  the  6th :  it  was  misty  with  some  rain  at 
both.  ('In  the  evening  of  the  6th,  the  rain  with  us,  by  the  change 
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Fig.  6. 

Second  Month,  February,  1816. 
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of  the  wind,  became  sleet,  and  finally  snow,  which  fell  in  the 
night  in  great  quantity,  and  at  intervals  in  the  clay  after ; 
while  there  was  still  only  rain  at  Paris.  The  North-Easter 
did  not  set  in  there  until  the  8th,  and  the  depression  of  tem¬ 
perature,  with  the  snow,  was  late  in  proportion.  This  depression, 
which  on  the  lirst  days  proceeded  as  rapidly  with  them  as  with  us, 
appears  to  have  experienced  a  check,  at  the  time  when  our  own  tem¬ 
perature  was  at  the  lowest;  and  we  find  the  extreme  of  cold  at 
Paris  two  days  later  than  at  London :  it  is  moreover  not  by  any 
means  proportionate  to  the  difference  in  the  mean  temperature  of 
the  two  places,  reaching  only  down  to  about  13°. 

In  the  subsequent  rise  of  the  Thermometer  we  see  Paris  take 
the  lead  of  London,  contrary  to  the  order  in  the  beginning  of  the 
series :  there  is  a  second  depression  also  in  the  Tottenham  curve, 
from  a  cause  which  is  felt  more  slightly  and  somewhat  later  at 
Paris.  Lastly,  when  the  frost  is  actually  going  off,  and  a  West¬ 
erly  wind  makes  its  appearance  at  both  stations,  we  see  the  eleva¬ 
tion  of  temperature  at  each  go  on  together. 

PROBABLE  CONDITIONS  OF  EACH  EXTREME  OF  TEMPERATURE. 

Let  us  now  review  the  case  of  each  Extreme  of  temperature  in 
our  climate,  and  see  what  conditions  appear  necessary  to  its  pro¬ 
duction:  and  first  of  the  Extreme  of  heat. 

To  produce  the  highest  possible  temperature  in  our  climate, 
there  appears  to  be  required, 

First,  a  dear  atmosphere  at  the  time  :  that  the  sun’s  rays  may 
have  the  freest  possible  access  to  the  earth’s  surface. 

Secondly,  a  dry  and  warm  state  of  the  soil,  to  some  consider¬ 
able  depth  :  that  the  earth  may  reverberate  freely,  without  throw¬ 
ing  up  such  a  quantity  of  vapour  as  by  its  speedy  condensation, 
in  the  higher  and  colder  regions  of  the  atmosphere,  might  produce 
cloudiness  and  annul  the  first  condition. 

Thirdly,  these  two  causes  must  concur  at  a  season  when  the 
sun  is  not  far  from  its  greatest  elevation:  otherwise  the  heat  will 
be  in  excess,  only  relatively  to  the  time  of  year  at  which  it  oc¬ 
curs. 

Fourth  and  lastly,  to  carry  the  heat  to  the  very  highest  point, 
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we  must  receive,  at  this  crisis,  by  means  of  steady  southerly 
breezes,  the  air  of  the  Southern  parts  of  Europe ;  while  these  in 
their  turn  are  supplied  from  Africa,  and  the  South  of  Asia.  A 
wind  of  this  kind,  which  would  travel  from  Paris  to  London  in  a 
day,  would  reach  us  in  a  week  from  the  tropic  of  Cancer. 

To  produce  the  lowest  possible  temperature  in  our  climate 
there  is  required, 

First,  as  in  the  former  case,  a  clear  and  dry  atmosphere  at  the 
time,  that  the  heat  may  freely  escape  by  radiation:  this  condition 
will  be  best  appreciated  by  those  who  have  read  the  experiments 
of  Dr.  Wells,  on  the  subject  of  the  radiation  of  heat  from  the 
earth’s  surface. 

Secondly,  a  cold  state  of  the  soil,  (the  usual  result  of  previous 
cloudy,  wet,  and  frosty  weather,)  and  this  to  some  considerable 
depth  :  that  the  sun’s  rays  may  not  be  assisted  by  any  warmth 
from  beneath,  in  raising  the  Temperature  by  day. 

Thirdly,  the  concurrence  of  these  two  causes  with  a  sufficiently 
low  state  of  the  Sun,  and  consequent  length  of  night:  otherwise 
the  cold,  although  severe  for  the  season,  will  not  be  such  as  to  be 
remarkable  in  comparing  together  the  results  of  a  series  of  years. 

Fourthly,  a  cause  must  concur,  which  but  for  the  parallel  that 
I  wished  to  exhibit,  between  certain  conditions  common  to  the 
two  cases,  I  should  have  placed  first — the  winds  must  come  to  us 
from  the  Northward;  when,  if  they  blow  with  sufficient  steadiness, 
we  may  receive  them  at  length  from  Siberia. 

When  this  state  of  the  wind  supervenes  upon  our  mild  winter 
weather,  it  speedily  gives  us  a  serene  atmosphere  :  our  moisture 
is  first  precipitated  on  the  meeting  of  the  two  currents,  in  an  abun¬ 
dant  snow  ;  the  latent  heat  of  the  vapour  being  given  out  to  the 
air,  which  passes  with  it  to  leeward.  The  air  which  succeeds, 
coming  from  a  still  colder  region,  and  being  intensely  dry,  our 
own  ice  and  snow  evaporate  into  it ;  and  there  is  thus,  towards  the 
close,  a  contrary  effect — an  absorption  of  heat,  which  undoubtedly 
contributes  to  carry  the  depression  to  its  extreme  point. 

It  may  seem  extraordinary,  in  the  case  I  have  just  reviewed, 
that  at  such  a  distance  from  the  Winter  solstice,  the  power  of  the 
sun  should  not  have  prevented,  in  a  greater  degree,  the  effect  of 
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the  Northerly  current.  But  we  have  here,  probably,  an  effect  si¬ 
milar  to  that  which  takes  place  in  a  single  night  of  frost :  the 
Temperature  (as  is  well  known)  is  then  often  lowest  just  before 
sun-rise,  the  nocturnal  depression,  (an  effect  of  the  sun’s  absence,) 
continuing  to  go  on  until  the  approach  of  his  rays  becomes  again 
sensible:  so  in  the  present  case,  the  long  time  during  which  the 
sun  had  been  low  may  be  admitted  among  the  predisposing  causes 
of  the  extreme  depression — which,  in  all  probability,  would  not 
have  been  produced  by  the  concurrence  of  the  other  causes,  at  an 
equal  interval  before  the  solstice.  I  find  that  the  depression  in 
1796  to  —  6,5  which  I  mentioned  in  the  note  Tab.  CXV.  as 
analogous  to  the  present,  occurred  in  the  night  between  the  24th 
and  25th  of  December,*  just  after  the  winter  solstice  :  it  was  pre¬ 
ceded  by  a  heavy  snow  on  the  23d,  and  a  clear  day  on  the  24th, 
with  the  temperature  at  23°  at  noon. 

Such  are  the  causes,  the  concurrence  of  which  appears  requi¬ 
site  for  the  production  of  the  Extremes  of  temperature  in  our 
climate:  and  they  will  probably  be  found  to  concur  in  most  of  the 
cases  of  great  heat  and  excessive  cold  recorded  in  our  Registers. 
The  history  of  the  means  by  which  the  Equilibrium  is  restored, 
and  the  temperature  made  to  approximate  again  to  the  ordinary 
state  of  the  season,  is  more  simple.  It  appears  to  be  effected,  in 
both  cases ,  by  an  irruption  on  land  of  the  more  temperate  air  of 
the  Atlantic.  In  effect,  a  SW  wind  was  no  sooner  established, 
than  the  heat  in  one  case,  and  the  frost  in  the  other,  gave  place  to 
its  influence. 

By  admitting  this  re-action  of  the  Atlantic  atmosphere,  we  are 
able  to  solve  the  problem  of  the  maximum  of  temperature,  in  one 
case,  and  the  minimum  in  the  other,  falling  two  days  later  at 
Paris  than  at  London;  in  consequence  of  which,  on  a  given  day 
of  the  cold  season,  it  was  colder  by  several  degrees  at  Paris  than  at 
London,  and  on  another  in  the  hot  season,  warmer  at  London  than 
at  Paris:  for  the  latter  city,  lying  more  remote  from  the  Atlantic 
than  London,  and  in  the  midst  of  a  larger  mass  of  atmosphere, 
resting  on  a  continent,  and  more  difficult  to  displace  than  our  in- 

*  Extracts  from  a  Meteorological  Journal  kept  at  Edmonton,  Middlesex, 
ll.v  John  Adams,  1814. 
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sular  air,  was  in  consequence  later  in  receiving  the  change :  and 
the  causes,  whether  of  elevation  or  depression  of  temperature, 
continued  to  operate  during  the  interval. 

To  conclude,  it  will  appear  on  examining  the  Table  B  throughout, 
that  our  warm  weather  in  winter  has  almost  uniformly  come  from 
the  SW,  the  S,  and  W  :  but  in  spring  and  summer  as  frequently 
from  the  S  and  E :  and  that  with  regard  to  the  cold  extremes,  a 
large  proportion  of  them  are  connected  with  a  NW  wind,  which 
in  some  instances  is  set  down  NW  a  N,  (North-west  after  North). 
The  reason  of  this  connexion  may  be,  that  after  the  wind  has  been 
for  some  time  North  East  or  North,  it  has  shifted  to  the  NW 
just  before  the  change  to  the  Southward — when  (from  a  cause 
before  explained)  the  cold,  by  continuance,  arrives  at  its  greatest 
intensity  for  the  time. 


EXTREMES  OF  DAY  AND  NIGHT. 

The  difference  between  the  temperatures  of  day  and  night,  or 
between  the  higher  and  lower  Extreme  of  the  twenty-four  hours, 
is  subject  to  great  variation.  Sometimes,  from  the  effect  of  a 
steady  wind  with  cloudy  weather,  or  slight  frosts  writh  snow,  the 
temperature  will  scarcely  vary  five  degrees  in  twenty-four  hours :  at 
others,  a  clear  night  succeeding  to  a  day  of  much  sunshine,  or  the 
sudden  going  off  of  severe  frost  by  a  change  of  wind,  shall  cause 
a  variation  in  either  direction,  of  twenty,  thirty,  or  more  degrees. 
The  reader  will  find  many  examples  of  these  changes,  in  examin¬ 
ing  the  periods  about  the  middle  of  winter  and  beginning  of  sum¬ 
mer.  To  give  a  few  instances:  Tab.  LXXXVIII.  Dec.  4 — 9; 
six  days  with  a  uniform  maximum  of  44°,  and  the  nights  mostly 
but  three  or  four  degrees  colder  :  Tab.  XL.  and  XLI.  many  days 
in  First  month  very  uniform:  Tab.  XXI.  three  days  at  92°,  96°, 
94°,  and  the  nights  at  63°,  60°,  63°,  respectively:  Tab.  CXLIV. 
several  nights,  in  the  fore  part  of  the  Sixth  month,  in  which  the 
thermometer  was  lower,  from  35°  to  37°,  than  in  the  day  :  Tab. 
CXVI.  Second  month,  9 — 10,  a  rise  from  — 5  to  30°:  Tab. 
CXXXVI.  Tenth  month,  29—30,  a  rise  from  27°  to  57°:  again, 
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Tab.  CXXX1.  Fifth  month,  15 — 17,  the  nights  at  33°,  the  clays 
at  05°  and  67°« 


EXTREMES  OF  DAY  AND  NIGHT  IN  LONDON  AND  IN  THE  COUNTRY. 

But  it  is  by  mean  results  in  this,  as  in  several  previous  cases, 
that  we  arrive  at  the  clearest  view  of  the  subject.  In  the  two 
Tables,  [C  1,  C  2,  at  the  end]  I  have  given  under  the  titles 
Higher  mean ,  and  Lower  mean ,  the  monthly  averages  of  the 
daily  maxima  and  minima  of  the  thermometer  for  twenty  years  : 
ten  of  them  in  London,  and  the  following  ten  in  the  country.  A 
mean  of  these  numbers  being  taken  for  each  month,  on  each  set 
separately,  the  following  results  are  afforded. 

The  higher  mean,  or  heat  of  the  day,  taken  on  the  observations 
from  1797  to  1806,  in  London,  is  56°  1 7 :  the  lower  mean,  or  cold 
of  the  night ,  on  the  same,  44°  80. 

The  higher  mean  in  the  Country ,  taken  on  the  observations 
from  1807  to  1816,  is  56°  51  ;  the  lower,  41°  10. 

The  mean  variation  cf  temperature,  from  the  heat  of  the  day  to 


the  cold  of  the  night,  is  therefore 

In  London  .  11°  37 

In  the  Country  . .  15°  40 


Greater  mean  variation  in  the  Country .  4°  04 


The  close  coincidence  in  the  averages  of  the  heat  hi/  day ,  in 
London  and  in  the  Country,  for  two  different  decades  of  years,  is 
certainly  remarkable.  1  am  prevented  from  forming  an  accurate 
comparison  on  the  same  set  of  years  in  cither  case,  by  the  want  of 
a  complete  scries  of  observations  with  Six’s  Thermometer  ;  with¬ 
out  which  it  is  useless  to  attempt  a  parallel  of  the  Extremes  of 
temperature. 

Now,  as  to  the  nights ,  44  80  —  41  *  10  =  3*70:  and  we  found 
before  an  excess  for  London,  on  the  mean  of  twenty-four  hours , 
of  1’47,  which  doubled  (as  it  was  halved  by  taking  the  medium)  is 
2'94.  This  difference  in  the  average  of  the  nocturnal  Extreme, 
exceeding  the  difference  on  the  total  average  of  mean  temperatures, 
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makes  it  probable  that  the  excess  of  London,  however  acquired,  is 
retained  in  such  a  way  as  to  operate  eliieHy  on  the  lower  observa¬ 
tion,  entering  but  in  a  small  proportion  into  the  Maximum.  And, 
in  effect,  the  averages  at  the  bottom  of  the  columns  in  the  Lower 
mean  table,  show  that  the  nights  in  London  are  at  all  times  so 
much  warmer  than  in  the  country,  as  that  no  difference  of  seasons 
in  ten  years  is  able  to  reduce  them  below  the  latter  in  the  average. 
Whereas,  in  the  Higher  mean ,  from  the  cause  just  mentioned, 
the  monthly  average  of  London  is  sometimes  above,  sometimes 
below,  at  others  nearly  parallel  with  the  country  one. 


EXTREMES  OF  DAY  AND  NIGHT  IN  THE  SEVERAL  MONTHS  OF  THE 

YEAR. 

It  is  natural  to  expect  that  the  difference  between  the  tempera¬ 
tures  of  day  and  night  should  increase,  in  proportion  as  the  Sun 
acquires  more  power  by  elevation;  or  that  it  should  be  greater  in 
summer  than  in  winter.  The  following  Table,  drawn  from  the 
two  general  ones  to  which  I  have  just  now  referred,  will  show  to 
what  extent,  and  in  what  proportions,  this  difference  proceeds 
through  the  Seasons.  In  constructing  it,  1  have  preferred  the 
long  average,  which  includes  ten  years  in  London:  and  have  ob¬ 
viated  the  effect  of  the  local  warmth  of  the  city,  by  deducting  its 
excess,  not  from  the  mean  of  twenty -four  hours,  but  (on  the  ground 
of  the  preceding  examination)  from  the  loiver  mean  exclusively. 
Thus,  the  average  of  the  lower  mean  on  ten  years  in  London 
being  for  the  first  month  35*4 4;  that  of  the  higher  mean  41*61; 
and  the  two  for  the  country,  respectively,  29'33  and  38*96,  the 
calculation  for  this  month  runs  as  follows: 

35*44  —  2*04  (see  page  000)  ==  33*40 

33*40  -4-  29*33  =  62*73  -f-  2=31*365 
41*61  +  38*96  =  80*57  ^-2  =  40*285 
40*285  —  31*365  =  8*920,  the  difference  between 
the  higher  and  lower  mean  of  the  month  on  twenty  years :  and  so 
for  the  remaining  months. 
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Mean  of  greatest  heat  Mean  of  greatest  cold 


Mo. 

by  Day. 

by  Night. 

Difference. 

1  Jan. 

40-285 

-  31-365 

8-920 

2  Feb. 

44-G35 

-  33-700 

10-935 

3  Mar. 

48-085 

-  35-315 

12770 

4  April 

55-375 

-  39-420 

15-955 

5  May 

64-065 

-  46-540 

17-525 

6  June 

68-360 

-  49-750 

18-610 

7  July 

71-500 

_  53-840 

17-660 

8  Aug. 

71-235 

-  53-940 

1 7-295 

9  Sept. 

65  665 

_  48-675 

16-990 

10  Oct. 

57-060 

-  43-515 

13-545 

1 1  Nov. 

47-225 

_  36-495 

10-730 

12  Dec. 

42-660 

_  33-900 

8-760 

A verages 

.  .56-345 

42-204 

14141 

The  third  column  presents,  we  must  remember,  a  series  of  dif¬ 
ferences  between  the  average  extreme  temperatures  of  day  and 
night,  divested,  by  compensation,  of  the  disturbing  effects  of  differ¬ 
ent  winds,  of  cloudy  or  clear  days,  of  the  presence  or  absence  of 
rain  or  snow,  and  of  the  variable  pressure  of  the  atmosphere. 

Fig.  6.* 


C 


15 

-  /  f  .  '  \ 

10 

//  1A°  1U  ■  F.  f:  \  \ 

„  ^  V\ 

5 

- 

mo:  1  ±  3  J+  5  6  789  to  11  12 


We  find  accordingly  in  these  numbers  a  gradation  which  agrees 
well  with  that  of  the  Sun’s  declination,  reduced  to  half-scale.  [See 
the  Fig.  also  Fig.  2.]  The  greatest  difference  is  found  in  that 
month  in  which  the  Sun  is  highest,  and  longest  above  the  horizon; 
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the  least,  in  that  in  which  lie  is  least  elevated,  and  makes  the 
shortest  stay  with  us.  But  there  are  other  circumstances,  not  so 
obvious,  connected  with  the  proportions  of  these  numbers,  which 
we  are  not  yet  prepared  to  discuss.  It  may  suffice,  therefore,  to 
consider  them  for  the  present,  as  an  approximation  to  a  series, 
representing,  in  degrees  of  Fahrenheit’s  thermometer,  the  mean 
quantity  of  heat,  actually  produced  by  the  direct  and  reflex  action 
of  the  Sun’s  rays,  in  each  month  of  the  year. 

DIURNAL  MEAN  :  VARIATION  OF  THE  DAILY  HEAT  THROUGH  THE 

SEASONS. 

Perceiving,  very  soon  after  I  had  begun  to  investigate  the  Tem¬ 
perature,  the  necessity  of  a  fixed  standard,  with  which  to  compare 
the  very  considerable  variations  in  the  mean  heat  of  the  same  day, 
in  different  years,  I  determined  on  constructing  a  set  of  Tables 
applicable  to  this  purpose.  I  then  possessed  Observations  on  the 
Thermometer  in  the  country  for  ten  years :  and  as  it  was  certain 
that  the  temperature  of  the  Year  did  not  reach  both  extremes  of 
its  variation  in  so  short  a  period,  it  was  needful  to  take  into  the 
average  the  ten  preceding  years  from  the  Register  of  the  Royal 
Society.  The  method  employed  for  forming  these  Tables  was,  to 
set  down  the  higher  and  lower  observation  of  each  day,  under  the 
day,  through  the  month;  then  to  repeat  the  operation  for  the  same 
month  in  the  next  year  ;  and  so  on  for  ten  years.  The  average 
of  the  sums  in  each  column  gave  the  mean  heat  of  the  day  for  ten 
years,  and  that  of  each  line  in  the  table,  the  higher  and  lower 
mean  alternately  for  the  month.  The  monthly  means  for  ten 
years  being  then  deduced,  both  from  the  final  column  and  from 
the  line  of  averages  at  bottom,  the  agreement  of  these,  within  cer¬ 
tain  limits,  was  considered  as  proving  sufficiently  the  correctness 
of  the  calculation.  A  similar  set  of  averages  being  likewise  de¬ 
duced  from  the  country  observations,  the  medium  betwixt  the  two 
was  taken  for  a  general  standard  of  the  diurnal  and  monthly  tem¬ 
perature.  See  the  General  Tables,  D,  1,2,  3. 

The  circle  of  Temperature  for  the  year  being  thus  obtained  in 
figures,  I  became  curious  to  see  how  it  would  appear  in  a  diagram, 
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and  what  relation  it  would  bear  to  a  circle,  placed  within  a  scale  of 
the  same  extent,  and  representing  the  Sun’s  progress  in  declina¬ 
tion  through  the  year.  This  inquiry  (not  to  trouble  the  reader 
with  an  account  of  its  progress)  terminated  in  the  construction  of 
the  Scheme  of  temperature  and  declination,  contained  in  the  two 
copies  of  Plate  1,  facing  the  Title-page,  which  I  shall  now  proceed 
to  describe.  The  reader  will  first  avail  himself  of  the  copy  least 
coloured;  as  we  have  to  do  at  present  only  with  the  lines  and 
figures. 

The  Diagram,  as  the  reader  will  have  perceived  at  once,  pre¬ 
sents  a  circular  scale  for  the  year,  divided  (except  where  the  ter¬ 
mination  of  the  months  required  a  difference)  into  intervals  of 
five  days.  Each  of  the  lines  forming  these  divisions  forms  like¬ 
wise  a  Scale  of  temperature;  being  cut  at  equal  intervals  by  the 
concentric  circles,  which  are  distant  from  each  other  five  degrees 
of  Fahrenheit ;  the  highest  part  of  the  scale  being  within ,  or  to¬ 
wards  the  centre,  the  lowest ,  without ,  or  towards  the  circumfer¬ 
ence.  Just  without  the  circle  representing  50°,  is  another  formed 
by  a  strong  dotted  line:  this  is  placed  on  the  Mean  of  the  cli¬ 
mate  ;  and  with  reference  to  the  declination,  it  represents  also  the 
Equinoctial  or  Equator.  The  circle  representing  the  Sun’s  de¬ 
clination  through  the  year,  would  be  readily  found  by  its  being  so 
greatly  eccentric:  it  is,  however,  further  marked  by  the  word 
Ecliptic ,  and  by  the  signs  of  the  Zodiac,  with  degrees  of  declina¬ 
tion  marked  at  intervals.  The  North  declination  is  made  to  pro¬ 
ceed  towards  the  inner  or  upper  part  of  the  scale  of  Temperature, 
the  South  towards  the  outer  part,  or  bottom  ;  the  extreme  distance 
from  the  Equinoctial  each  way,  (or  23°  28',)  being  equal  to  15° 
of  the  Thermometer. 

Having  thus  far  explained  the  figure,  I  must  now  request  the 
reader’s  attention  to  the  circle  formed  by  a  flexuous  line,  which  tra¬ 
verses  the  scale  through  the  Year,  and  presents  the  same  eccen¬ 
tric  appearance  as  the  circle  of  declination.  This  is  the  curve  of 
the  daily  mean  Temperature,  prolonged  through  points  marked 
for  each  day  on  the  scale.  On  a  general  view,  the  reader  will 
perceive  that,  like  the  circle  of  declination,  it  is  highest  in  Sum¬ 
mer  and  lowest  in  Winter,  and  that  it  crosses  the  mean  line  twice. 
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in  Spring  and  again  in  Autumn:  but  not  at  the  same  time  with 
the  declination,  being  about  a  month  later.  If  we  trace  the  cor¬ 
respondence  of  the  two  circles,  we  shall  find  this  difference  in  time 
to  obtain  throughout  the  year. 

At  the  Autumnal  Equinox,  on  the  23d  of  September,  (to  omit 
for  a  while  the  numerical  designations  of  the  months,)  the  Sun 
being  in  Libra ,  we  have  the  diurnal  Mean  temperature  at  55°,  or 
six  degrees  above  the  Mean  of  the  year  ;  to  which  it  does  not  at¬ 
tain  in  its  gradual  descent,  until  the  22 — 23  October,  when  the 
Sun  advancing  in  South  declination,  has  nearly  reached  the  first 
degree  of  Scorpio. 

Proceeding  through  the  next  two  signs  to  the  Winter  Solstice, 
the  declination,  keeping  in  advance  of  the  Temperature,  arrives  at 
its  South  extreme  on  the  22d  of  December,  the  Sun  in  Capri¬ 
corn:  but  the  Temperature  does  not  reach  its  lowest  point 
(at  34°  45)  until  the  12th  of  the  following  month.  And  as 
the  declination  varies  but  little  for  a  considerable  space  about 
the  Winter  Solstice,  so  we  have  here  a  sameness  in  the  line 
of  Temperature,  which  after  a  small  elevation,  almost  revisits 
the  cold  extreme  on  the  25th  January.  The  lowest  Tem¬ 
perature  of  the  year  may  therefore  be  said  to  occur,  about  the 
time  when  the  Sun  enters  Aquarius.  During  this  time,  the  de¬ 
clination  having  proceeded  Northward  a  few  degrees,  the  two  cir¬ 
cles  coincide,  and  for  a  considerable  space,  the  variable  curve  of 
the  Temperature  intersects,  at  intervals,  the  regular  one  of  decli¬ 
nation.  As  the  season  proceeds,  the  latter  takes  the  lead  in  rising, 
the  divergence  of  the  two  lines  increasing  up  to  the  Vernal  Equi¬ 
nox,  21st  March,  the  Sun  in  Aries ;  thirty  days  after  which,  at 
his  entrance  into  Taurus ,  the  Temperature  is  about  to  touch  the 
mean  of  the  year,  which  it  crosses  on  the  24 — 26th  April.  The 
ascending  Temperature  now  follows  the  declination,  keeping  the 
same  distance  as  before,  to  the  Summer  solstice,  (22d  June,  the 
Sun  in  Cancer ,)  but  the  Temperature  at  this  time  is  at  58°  85,  or 
six  degrees  short  of  its  higher  extreme.  When  the  Sun,  having 
passed  his  greatest  elevation,  has  declined  a  little  towards  the 
South,  the  twro  circles  coincide  as  before,  and  with  the  same 
solstitial  character  (if  T  may  so  use  the  term,)  in  the  curve  of 
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Temperature  ;  which  continues  here  for  a  longer  time  about  the 
same  level ;  insomuch  that  the  local  excess  of  London  causes  the 
hottest  days  to  appear  in  the  beginning  of  August ;  whereas  in  the 
country  they  are  the  12th  and  25th  of  July  ;  which,  with  greater 
consistency,  places  the  hottest  season  in  the  space  between  those 
days,  or  about  the  Sun’s  entrance  into  Leo. 

From  this  time  the  declination  falls  in  the  scale,  keeping  in  ad¬ 
vance  of  the  temperature  and  the  divergence  of  the  two  from  each 
other  increasing  (as  before  in  Spring,)  down  to  the  Autumnal 
Equinox :  from  which  point,  it  will  be  recollected,  we  set  out  in 
the  comparison. 

Thus,  the  average  of  each  day  upon  the  observations  of  twenty 
years,  though  made  under  the  disadvantage  of  a  local  cause,  irre¬ 
gularly  raising  the  Temperature  in  one  half  of  them,  has  furnished 
a  practical  proof  of  that  which  was  before  admitted  in  theory,  that 
the  diurnal  Temperature ,  abating  the  influence  of  temporary 
causes  of  variation,  is  determined  by  the  Sun's  altitude  at  noon 
throughout  the  year. 

The  curve  of  the  Mean  temperature,  we  may  observe,  scarcely 
ever  rises  or  falls  uniformly  for  a  week  together  ;  but  is  continually 
interrupted  by  deviations.  Yet  the  general  effect  so  nearly 
agrees  with  the  progress  of  the  Sun,  that,  were  the  circle  of  decli¬ 
nation  shifted,  and  its  centre  made  to  coincide  with  that  of  the 
curve  of  Temperature,  the  hitter  would  cross  the  former  in  more 
than  fifty  places,  besides  a  great  many  in  which  they  would  be  in 
contact.  Setting  aside  the  effect  of  the  local  excess  of  London, 
these  deviations  appear  to  be  the  result  of  the  different  Winds, 
which  prevail  at  the  same  season  in  different  years,  producing 
very  considerable  elevations  and  depressions  of  Temperature, 
which  however  do  not  perfectly  balance  each  other  in  the  average 
of  twrenty  years  chosen  for  my  Tables.  I  suppose  that  a  very 
long  average,  or  one  taken  from  a  real  natural  period  of  years, 
and  in  which  local  influence  on  the  Thermometer  should  be 
avoided  or  allowed  for,  would  bring  out  a  curve  much  more  nearly 
resembling  the  circle  of  declination.  And  it  is  now  proper  to  ob¬ 
serve  that  the  latter  is  not  a  true  circle.  For,  there  being  seven 
days  more  on  the  Summer  than  on  the  Winter  side,  a  true  circle 
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would  not  have  intersected  the  Equator  at  the  Equinoxes,  while 
it  departed  to  an  equal  distance  from  it  at  either  Solstice.  It  is 
therefore  somewhat  oblate  or  partaking  of  the  form  of  a  circle  of 
larger  diameter,  in  the  Summer  months:  and  there  is  every  reason 
to  conclude,  that  the  true  theoretical  curve  of  the  diurnal  Mean 
temperature,  will  in  the  end  be  found  to  have  the  same  dispro¬ 
portion  between  the  half  of  the  circle  above,  and  that  below,  the 
Mean  of  the  year. 

NATURAL  COMMENCEMENT  AND  DURATION  OF  THE  FOUR  SEASONS. 

The  fact  of  the  Mean  and  Extreme  temperatures  occurring  with 
so  regular  a  relation  to  the  Equinoxes  and  Solstices,  yet  at  so  con¬ 
siderable  a  distance  after  them,  has  suggested  to  me  a  new  and 
more  natural  demarcation  of  the  limits  of  the  Seasons  of  our  Cli¬ 
mate:  which  I  have  now,  with  the  help  of  the  second  or  coloured 
plate,  to  lay  before  the  reader. 

It  is  clear  that  in  these  Latitudes  we  have  four  seasons,  distin¬ 
guishable  by  the  rest  and  progress  of  nature  in  the  vegetable 
world.  We  have  a  germinating  leafing  Spring ,  a  flowering  * Sum¬ 
mer,  a  fruit-bearing  Autumn ,  a  dormant  naked  Winter.  Now, 
the  difference  of  these  from  each  other  depending  chiefly  on  the 
Temperature,  as  to  its  elevation  and  the  direction  in  which  it  is 
proceeding,  in  the  parts  of  the  year  in  which  they  severally  take 
place,  if  we  can  divide  the  Yearly  circle  of  the  varying  heat  in 
such  a  wray  as  shall  at  once  make  its  four  parts  symmetrical,  and 
bring  them  more  nearly  to  accord  in  time  with  the  natural  appear¬ 
ances  above  mentioned,  a  departure  from  the  customary  divisions 
of  the  4  Quarters’  will,  by  the  Natural  philosopher,  at  least,  be 
cheerfully  tolerated. 

Let  us  then  remove  the  beginning  of  the  seasons  fifteen  days  in 
each  case  from  their  respective  present  situations,  placing  them  at 
that  distance  before  the  Equinoxes  and  Solstices. 

Spring  will  then  begin  the  6th  of  the  Third  month,  March ,  at 
the  temperature  of  39°  94*  (see  the  Table,)  it  will  occupy  93 

*  The  initial  and  terminal  temperature  of  the  season  is  taken,  in  every  case,  at 
a  medium  between  the  day  on  which  the  one  season  ends,  and  that  on  which  t  he 
other  begins:  thus  39  67  -f-  40  22  -j-  2=  39-945  :  and  so  of  the  rest.  [390  96— S  13.] 
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days,  and  will  end  on  the  Gth  of  the  Sixtli  month,  June ,  at  58c 
08 — the  temperature  having  risen  18°  14*  degrees. 

Summer  will  begin  on  the  7th  of  June,  and  it  will  last  93  days; 
during  which  space  the  mean  temperature  will  have  risen  from 
58°  08  to  64°  75, *f*  or  6°  (>7 ;  and  have  declined  again  6°  59  :  it 
will  end  on  the  7th  of  the  Ninth  month,  September. 

Autumn,  beginning  on  the  8th  of  September,  at  58°  16,  will 
have  90  days:  during  which,  the  mean  temperature  will  have  de- 
elined  1 8  35|  degrees,  and  it  will  close  on  the  Gth  of  the  Twelfth 
month,  December ,  at  39°  81. 

Winter,  comprehending  89  days  (or  in  leap  years  90)  will  be¬ 
gin  December  the  7th.  During  this  season  the  mean  diurnal 
temperature  having  fallen  5°  36$  to  34°  45,  will  have  risen  again 
5°  49  or  to  39°  94,  on  the  5th  of  the  Third  month,  March ,  the 
concluding  day  of  the  season. 

To  make  the  symmetry  and  proportions  of  the  Seasons,  as  thus 
distributed,  more  obvious  to  the  sense,  the  second  plate  has  been 
coloured  thus: — the  space  between  the  line  of  the  Annual  mean 
and  that  part  of  the  variable  curve  of  daily  Temperature  which 
lies  above  it  in  the  scale,  is  made  red:  this  space  may  be  considered 
as  representing  the  heat  of  the  year.  The  space  betwixt  the  mean 
line,  and  the  curve  of  the  daily  Temperature  lying  below  it,  is  co¬ 
loured  blue ,  and  may  be  considered  as  representing  the  cold  of  the 
year.  The  remainder  of  the  ground  of  the  scale  being  filled  up 
with  four  colours,  appropriate  to  the  Seasons,  they  are  thus  marked 
out  from  each  other  like  the  countries  in  a  map.  The  Summer  is 
seen  at  once  to  contain  the  largest  portion  of  the  sensible  heat  of 
the  year ;  which  after  increasing  to  the  middle  of  that  season,  de¬ 
creases  again  in  the  beginning  of  Autumn.  In  this  season,  the 
heat  gradually  goes  out,  and  is  succeeded  in  the  middle  by  sen¬ 
sible  cold,  which  becomes  considerable  by  the  end.  Winter  ex¬ 
hibits  as  large  a  proportion  of  the  cold  as  Summer  did  of  the  heat, 
and  with  the  like  increase  and  decrease.  In  Spring,  we  see  the 
cold  gradually  go  off*,  to  be  replaced  in  the  middle  of  the  season 
by  warmth  ;  their  respective  proportions  being  like  those  which 

*  IK12-S  B.  f  <>4*95,  6-17,  6-79.— S  B.  +  l»-20,  39*9G— S  B. 

§  S’-’jI,  5*51, — S  I>. 
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obtain  in  Autumn,  while  their  positions  are  reversed.  Lastly,  by 
the  beginning  of  Summer  (with  which  we  set  out)  we  see  the  heat 
increased  to  a  degree  sufficient  again  to  constitute  that  season. 

CAUSE  OF  THE  DIFFERENCE  BETWEEN  THE  ASTRONOMICAL  AND 
THE  REAL  SUM  OF  HEAT  ;  OR  BETWEEN  THE  SUN’S  DECLINA¬ 
TION  AND  THE  TEMFERATURE. 

It  remains  for  me  to  show  why  the  Temperature,  both  in  its  in¬ 
crease  and  decrease,  is  always  a  month  behind  the  Sun. 

The  heat  existing  from  day  to  day  in  the  portion  of  our  atmo¬ 
sphere  next  the  Earth,  is  at  no  time  the  simple  product  of  the  di¬ 
rect  action  of  the  Sun’s  rays  on  that  portion.  It  has  been  found 
by  experiments  carefully  conducted,  and  continued  for  a  great 
length  of  time,  that  the  direct  action  of  the  Sun’s  rays,  in  a  calm 
air,  will  raise  the  Thermometer  an  equal  number  of  degrees, 
whether  the  time  be  the  Summer  or  the  Winter  solstice,  whether 
the  temperature  be  at  summer  heat  or  near  the  freezing  point  A 
It  is  therefore  probable  that  the  mass  of  the  air  is  similarly  affected, 
and  that  tlie  proportion  of  heat  which  it  derives  from  the  direct 
passage  of  the  rays  is  alike  in  all  seasons.  The  accumulation  of 
heat  near  the  surface  of  the  Earth,  which  we  always  experience 
from  continued  sunshine,  is  evidently  due  to  the  stopping  of  the 
rays  at  that  surface  ;  to  their  multiplied  reflections  and  refractions, 
in  consequence  of  which  the  light  is  as  it  were  absorbed  and  fixed, 
for  a  time,  in  the  soil  and  in  the  incumbent  atmosphere.  By  this 
process  the  Earth,  when  in  a  cold  state  at  the  end  of  Winter,  be¬ 
comes  gradually  heated  to  a  certain  depth,  as  the  warm  season 
advances.  On  the  other  hand,  when  the  Sun  declines  in  Autumn, 
the  soil  thus  heated  acts  as  a  warm  body  on  the  atmosphere,  and 
gives  out,  again  the  heat  it  has  received. 

The  Thermometer  is  therefore  placed  betwixt  the  Sun  and  a 
reflector,  the  Earth  ;  and  the  heat  which  it  indicates  is  at  all  times 
the  product  of  the  compound  action  of  the  two  bodies.  Now,  if  I 
place  a  flat  skreen  suddenly  before  a  clear  fire,  I  shall  not  need  a 

*  See  a  copious  paper  on  the  subject  by  Flaugergues.  Journal  dc  Physique , 
Octobre,  1818. 
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Thermometer  to  learn,  that  at  the  first  moment  the  skreen  reflects 
no  heat  into  the  space  between  them  :  it  requires  first  to  be  heated 
itself,  that  is  to  say,  the  rays  which  first  fall  on  it  are  for  the  most  part 
absorbed  ;  but  as  soon  as  heated,  it  reflects  copiously.  It  is  thus 
with  the  Earth’s  surface :  it  is  a  skreen  behind  the  Thermometer, 
which  absorbs  heat  during  the  Spring,  and  gives  it  out  again  in 
Autumn. 

Were  it  not  for  this  effect  oft  the  part  of  the  Earth,  the  heat  in¬ 
dicated  by  the  Thermometer  'would  probably  on  a  long  average 
(to  obviate  the  remaining  irregularities,  caused  by  clouds,  rain, 
wind,  and  evaporation)  be  precisely  at  its  maximum  and  mini¬ 
mum  at  the  Solstices,  and  at  the  mean  at  the  Equinoxes.  For  the 
power  of  the  Sun  is  proportionate  to  the  quantity  of  parallel  rays 
falling  on  a  given  area  of  the  Earth’s  surface.  And  this  quantity 
is  greatest  when  they  are  vertical,  and  diminishes  as  they  become 
more  oblique;  till  in  a  perfectly  horizontal  position  of  the  rays  it 
is  null.  On  this  principle  depends  the  superiority  in  heat,  of  noon 
over  morning  or  evening,  of  our  summer  over  our  winter,  and  of 
the  Tropical  over  the  Polar  regions.  As  the  Sun  advances  in 
North  declination,  therefore,  the  heat  we  derive  from  him  increases, 
actually  in  proportion  to  his  altitude,  but  not  sensibly ;  because  a 
part  of  it  is  required  to  heat  the  Earth,  and  is  lost  there  by  ab¬ 
sorption.  As  he  declines  Southward  in  the  Autumn,  the  heat  we 
receive  actually  grows  less  in  proportion,  but  not  sensibly  ;  be¬ 
cause  we  now  receive  back  a  certain  quantity  from  the  warm 
Earth.  And  it  would  appear  that,  were  the  Earth’s  surface  at  a 
mean  temperature,  and  were  the  Sun’s  rays  suddenly  and  totally 
intercepted  for  the  time,  it  would  require  about  thirty  days  to  be 
cooled  down  seven  degrees,  or  the  difference  between  the  tempera¬ 
ture  by  the  Sun  and  that  by  the  Thermometer — and  about  the  same 
time  to  be  heated  to  the  former  temperature,  on  their  return. 

To  make  this  effect  also  more  sensible,  I  have  coloured,  in  the 
first  of  the  Plates,  the  spaces  between  the  curves  of  declination 
and  temperature,  blue  on  the  side  of  the  year  towards  Spring,  and 
red  on  that  towards  Autumn :  the  one  to  represent  the  cold  pro¬ 
duced  by  absorption  in  the  former  season,  the  other  the  heat  de¬ 
rived  from  radiation  in  the  latter. 
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EXAMPLES  OF  OPPOSITE  VARIATIONS  OF’  THE  MEAN  DIURNAL 
TEMPERATURE  IN  DIFFERENT  PERIODS. 

Before  1  dismiss  this  part  of  the  subject,  it  will  be  proper  to  ex¬ 
hibit  specimens  of  the  tendency  of  the  average  diurnal  Tempera¬ 
ture  to  vary,  at  different  periods,  in  opposite  directions. 

The  upper  curve  in  fig.  7>  plate  3,  (the  full  line,)  is  the  diurnal 
mean  carried  through  the  First  month ,  on  the  average  from  1797 
to  180G:  the  corresponding  Temperature,  on  the  average  from 
1807  to  1816,  is  represented  by  the  lower  curve.  The  diurnal 
mean  on  each  of  the  above  averages  for  the  Seventh  month ,  is  shown 
by  the  two  curves  in  fig.  8.  See  the  same  in  the  Tables,  D  1,  2. 
From  the  contrast  in  direction  which  prevails  through  the  greatest 
part  of  these  two  pairs  of  curves,  it  appears,  that  the  Mean  Tem¬ 
perature  is  subject  to  these  peculiar  variations,  both  in  the  hottest 
and  coldest  months  of  the  year.  I  shall  revert  hereafter  to  the 
figures,  and  treat  of  the  probable  cause  of  the  opposition.  In  the 
mean  time  the  dotted  curves  may  serve  to  explain  a  discrepancy, 
betwixt  my  own  diurnal  mean  observations  and  those  of  the  Royal 
Society,  which,  not  being  obvious  in  the  Tables  of  the  latter,  was 
not  detected  till  comparison  had  been  fully  made  of  the  respective 
results. 

In  the  Register  of  the  Royal  Society,  the  minimum  by  Six’s 
Thermometer  is  that  of  the  nocturnal  depression  following  the 
maximum  of  the  day  indicated :  in  my  own  it  is  that  of  the  de¬ 
pression  preceding  it.  In  averages  relating  to  the  month,  or  any 
longer  period,  this  difference  induces  no  error  in  the  comparison  : 
but  when,  as  in  the  present  curves,  the  mean  of  each  day  is  to  be 
exhibited,  there  results  a  discrepancy,  of  which  it  was  not  proper 
to  leave  the  reader  ignorant.  In  the  dotted  curves,  therefore,  is 
shown  the  mean  Temperature  by  the  Register  of  the  Royal  So¬ 
ciety,  as  it  would  have  appeared,  had  it  been  calculated  for  each 
day,  according  to  my  own  method.  The  change  of  the  one  curve 
for  the  other,  it  will  be  perceived,  in  no  way  affects  the  contrast  1 
have  been  insisting  on. 
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VARIATION  OF  THE  ANNUAL  3IEAN  TEMPERATURE,  FROM  1817? 

TO  1831. 

The  Mean  temperatures  of  these  fourteen  years,  deduced  from 
the  Observations  contained,  (those  for  1831  excepted,)  in  the 
Second  and  Third  Volumes  of  this  Edition,  come  out  as  follows: 
viz. 


Annual  Mean  temperature  in  the  Country , — (See  p.  7  ) 


For  the  year  1817 

47-834 

1818 

50-028 

1819 

50-030 

1820 

47-950 

1821 

49-810 

1822 

51-405 

1823 

48-33 1 

1824 

49-714 

1825 

50-890 

1826 

51-313 

1827 

50-390 

1828 

52-100 

1829 

47-450 

1830 

48-850 

1831 

51*244 

The  Mean  of  the  Climate  by  these,  from  181 7  to  1830,  taken 
on  the  years  is  49°  721.  The  same,  taken  on  the  months ,  and 
carried  through  the  years  severally,  and  averaged,  is  49  651. 
That  of  the  preceding  twenty  years,  ascertained  in  like  manner, 
being  49  649. 

I  shall  exhibit,  in  its  place,  the  Mean  temperature  of  each 
Month  in  detail,  as  done  before  for  the  period  of  twenty  years. 

The  Average  of  the  Mean  temperatures  of  the  years,  from  1800 
to  1806  inclusive,  which  I  have  already  stated  to  form  a  period  of 
like  nature  with  that  of  the  seven  years  beginning  with  1817?  is 
for  London  50°  942.  We  have  not  the  Mean  Tempera¬ 
tures  of  these  years  for  the  country  ;  but  the  average  excess  of 
the  former  over  the  latter,  was  found  to  be  1°  579?  (see  p.  4.) 
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The  average  of  the  period  from  181 7  to  1823  is  49°  341.  Now 
50°  942  —  1°  579  =  49  363 ;  the  average  Annual  Temperature/or 
the  country  in  the  former  period.  Thus  it  is  proved,  that  the  years 
comprehended  in  a  period  of  seven ,  which  I  considered  as  having 
occurred  once,  and  recommenced  (after  an  interval  of  ten  years) 
with  1817?  have  an  average  Annual  Temperature  of  49°  35,  and 
we  may  now  expect,  should  there  not  be  found  new  features, 
hitherto  unsuspected,  in  the  variation,  a  third  period  of  like  ave¬ 
rage  temperature ,  in  the  seven  years  beginning  with  1834. 

But  the  near  resemblance  of  these  periods  is  not  confined  to 
their  average  temperature  :  they  agree  likewise  in  their  manner  of 
variation  ;  as  will  appear  on  comparing  them  in  their  curves. — 
(See  p.  5,  for  reference  to  the  Figure.)  In  Fig.  9  I  have  placed 
together  the  curves  belonging  to  the  periods  of  seven  years,  be¬ 
ginning  respectively  with  1800  and  181 7- 

Fig.  9. 
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The  reader  will  immediately  perceive  that  the  upper  curve  pre¬ 
sents  a  series  a,  b,  c,  d,  e,f,  g,  ascending  by  interrupted  move¬ 
ments,  the  difference  between  the  first  and  last  years  being  about 
two  degrees  and  a  quarter.  Six  years  of  the  lower  curve  (the  full 
line)  presents  the  like  character ;  the  difference  of  the  extremes 
being  three  degrees  and  a  half:  the  seventh  year  (1823)  shews, 
in  place  of  the  elevation  which  here  occurs  in  the  upper  curve,  a 
depression  of  three  degrees,  the  year  before  having  risen  instead 
of  descending.  Take  the  medium  height  between  this  and  the 
preceding  year,  and  compare  the  result  with  the  first,  we  shall 
have  gained  still  two  degrees  on  the  whole  scries;  thus  the  as- 
cending  character  of  the  scries  remains. 
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But  the  most  remarkable  feature  of  the  ease  remains  to  be 
noticed.  If  we  take  the  upper  curve,  and  remove  the  whole  series 
one  year  forward,  (as  is  done  in  the  dotted  curve  underneath,)  it 
will  present  throughout  a  perfect  agreement,  as  to  the  manner  of 
variation,  with  the  lower  ;  and  will  end,  like  that,  with  an  eleva¬ 
tion,  the  depression  following  which,  reduces  the  Temperature  to 
the  Mean  of  the  series  :  and  it  is  a  principle  common  to  the  three 
examples,  which  we  already  possess,  of  the  period  of  ten  years,  to 
begin  with  a  Mean  Temperature.  The  year  1807?  therefore,  thus 
put  forward,  falls  regularly  into  the  next  series,  as  a  mean  year : 
as  does  the  year  1824  in  the  succeeding  period  of  ten  years ;  but 
by  the  contrary  movement  of  ascending  to  the  mean  line. 

I  stated  in  the  Second  Volume  of  my  First  Edition,  an  opinion, 
that  the  causes  of  such  periodical  changes  in  a  climate  must  be 
“  Astronomical  and  not  local and  that  “  this  circumstance,  if 
established,  must  lead  us  to  expect  occasional  irregularities,  and, 
as  it  were  intercalations,  in  the  periods  ;  which  a  long  scries  of 
years  can  alone  satisfactorily  explain.*1  What  here  appears  as  an 
exception,  is  doubtless  therefore  a  fact  in  confirmation  of  the  ac¬ 
tual  existence  of  a  rule  for  the  case.  There  is  plainly,  in  one  or 
the  other  series,  an  intercalation.  In  which  of  the  years,  and  by 
what  means  brought  about,  we  are  not  at  present  concerned  to  in¬ 
quire  ;  our  business  is,  to  state  Results  as  we  find  them. 

Let  us  then  proceed  to  the  Mean  Temperatures  of  other  years 
in  the  set.  With  1824  begins,  at  a  Mean  Temperature,  an  ap¬ 
parent  scries  of  ten  years ,  resembling  the  two  which  have  been 
already  made  out  as  beginning  with  1790  and  1807- 

Eight  years  of  this  period  have  already  passed,  and  with  fea¬ 
tures  so  closely  agreeing  with  those  of  the  parallel  ones  in  the 
former  Decades,  that  I  shall  scarcely  need  to  do  more  than  place 
them  in  curves  before  the  Reader  ;  two  of  them  on  the  next 
page,  in  Fig.  10,  (the  third  from  1790  being  in  Fig.  1,  p.  5,)  the 
second  of  these  suffices  here  for  the  comparison.  The  eighth 
year  of  the  lower  curve  (1831 )  forms  an  exception  like  that  already 
noticed — it  rises  where  the  corresponding  Result  in  the  others  is 
depressed .  Yet,  if  we  take  the  mean  betwixt  1830  and  1831, 
and  compare  it  with  the  Result  for  1828,  wc  shall  find  a  depres- 
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Fig.  10. 
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sion  of  two  degrees,  being  a  little  more  than  the  difference  by  which 
1797  falls  below  1794. 

Still  there  is  probably,  here  also,  an  intercalated  year ;  in  con¬ 
sequence  of  which  event  the  low  temperature  of  1782,  1799, 
and  1816,  which  I  had  anticipated  for  1833,  may  be  deferred  to 
the  follow  in  g  year. 

I  think  it  proper  here  to  repeat  what  I  said  in  1820  on  the  sub¬ 
ject. — (See  the  “  Summary  of  the  Climate,”  beginning  at  page 
288  of  the  First  Edition.)  “  The  Mean  temperature  of  the  Year  is 
found  to  vary  in  different  years  to  the  extent  of  full  four  and  a  half 
degrees  ;  and  this  variation  is  periodical.  The  extent  of  the  pe¬ 
riods,  for  want  of  a  sufficient  number  of  accurate  observations, 
cannot  at  present  be  fully  determined ;  but  they  have  the  appear¬ 
ance  of  being  completed  in  seventeen  years.  We  may  consider 
one  of  these  cycles  as  commencing  with  1790,  or  with  1800,  and 
ending  with  1806,  or  1816.  In  either  case,  a  year  of  mean  [or  ave¬ 
rage]  temperature  begins  the  Cycle  ;  in  which  the  coldest  year 
falls  at  the  end  of  ten  years,  and  the  warmest  at  the  end  of  seven 
years,  reckoning  from  the  coldest ;  and  thus  alternately  :  both 
together  including  a  complete  revolution  of  the  mean  temperature 
from  its  higher  to  its  lower  extreme  (or  vice  versa ,  from  the  lower 
to  the  higher)  and  back  again.  The  year  1816,  which  was  the 
coldest  of  the  Cycle,  appears  to  have  had  its  parallels  in  1799 
and  1762;  and  now  there  is  every  reason  to  conclude,  from  pre¬ 
sent  appearances,  that  the  warm  temperature  of  1806  will  re-ap- 
pear  in  1823 ;  which  will  probably  be  the  warmest,  and  1833  the 
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coldest,  upon  the  whole  year ,  of*  a  Cycle  of  seventeen  years,  be¬ 
ginning  with  1817-*” 

The  high  Annual  mean  of  1806  re-appeared,  actually  in  1822; 
and  this  was  not  the  warmest  year  of  that  Cycle,  having  been  ex¬ 
ceeded  in  temperature  by  about  half  a  degree,  by  the  year  1828, 
which  was  the  parallel,  after  the  revolution  of  a  Cycle  to  the  year 
1811.  There  is,  therefore,  still  that  degree  of  uncertainty,  in  an¬ 
ticipations  of  this  kind,  which  nothing  but  a  long  course  of  observ¬ 
ations  can  remove.  Yet  we  have  abundant  evidence  that  cold  and 
wet  seasons  are  coming  on.  We  had,  during  the  superb  weather 
and  “  Italian  skies’*  of  1825,  and  its  companions  in  that  part  of  the 
Cycle,  such  a  profusion  of  warmth  in  advance,  that  we  must  now 
be  greatly  in  arrear  on  the  cold  side,  and  must  expect  to  pay,  in 
inclement  weather  and  severe  frosts,  for  that  indulgence. 

It  may  be  as  well  to  show  this  by  a  few  plain  figures.  We 
have  proved  that  our  Temperature  varies  by  periods,  which  agree 
very  closely  in  their  averages.  Now  the  average  temperature  of 
the  years,  from  1807  to  1816  inclusive,  is  48°  79 — the  total  of  the 
Annual  temperatures  composing  the  series  being  487'917.  The 
total  of  these  from  1824  to  1831  inclusive,  is  400428 — the  average 
Annual  temperature  50°  05.  Then  487'917  —  400-428  =  87'489, 
leaving  for  the  years  1832  and  1833  only  43°  744  apiece,  which  is 
2°  828  below  the  Temperature  of  1816,  when  the  Thermometer 
went  down  five  degrees  below  Zero — and  3°  223  below  that  of 
1814,  when  the  Thames  was  frozen  over.  It  is,  however,  scarcely 
probable  that  two  such  years  should  now  (any  more  than  at  that 
period)  occur  in  succession. 

Whether  the  depression  which  is  yet  to  come  shall  be  found 
in  one  or  two  seasons  close  at  hand,  or  shall  in  part  be  distributed 
through  a  number  of  bleak  cloudy  springs,  and  cold  summers  fol¬ 
lowing,  is  what  l  presume  not  to  determine.  1  remember,  before 
I  began  to  keep  a  Register,  to  have  witnessed  a  succession  of  such 
seasons — the  more  noticed  perhaps,  because  feeling  was  not  then 
strictly  subjected  with  me  to  the  test  of  the  Thermometer.  But 
without  some  such  mitigation  of  the  terms,  it  is  not  easy  to  disco¬ 
ver  how  we  arc  to  escape  a  winter,  or  winters,  more  destructive 
*  By  a  strange  error,  printed  in  the  pirst  Edition  lt!07- 
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to  vegetation ,  and  harder  to  animal  life  to  endure ,  than  any 
within  the  actual  knowledge  or  memory  of  observers  of  this  Cli¬ 
mate  note  living. 


EXTREMES  OF  THE  YEAR,  FROM  1817  TO  1831. 


The  Thermometer  stood  in 

the  year 

Range. 

Medium 

1817  at 

86°  and 

17°  .... 

69  .... 

51  -5 

1818  .... 

93  . . . . 

16  .... 

77  .... 

54-5 

1819  .... 

86  . . .  . 

10  .... 

76  .... 

48 

1820  .... 

91  .... 

0  .... 

91  .... 

45-5 

1821  .... 

81  .... 

18  .... 

63  .... 

49-5 

1822  .... 

92  . . . . 

14  .... 

78  .... 

53 

1823  .... 

82  .... 

4  .... 

78  .... 

43 

Averages . 

.87-3 

11*3 

77-4 

49-3 

In  tliis  series,  the  Mean  for  the  Climate  obtained  by  an  average 
of  the  Medium  Annual  temperatures,  differs  not  quite  half  a  de¬ 
gree  in  excess,  from  the  Mean  which  was  obtained  by  a  like  ope¬ 
ration  on  the  ten  years  from  1807  to  1816,  (see  p.  18,  the  Table 

and  the  remarks  following  it.) 

I  consider  this  excess  as  being 

probably  due  to  the  change  of  station, 

and  to  the  state  of  the 

surrounding 

country  in  respect  of  population. 

The  Thermometer  stood  in  the  year 

Range.  Medium. 

1824 

at  88°  and 

19°  ... 

.  69  _  53-5 

1825 

....  97  .... 

21  ... 

.  76  _  59 

1826 

....  92  _ 

10  ... 

.  82  ....  51 

1827 

....  89  .... 

10 

.  79  ....  49*5 

1828 

....  89  .... 

24  ... 

.  65  ....  56-5 

1829 

_  81  .... 

16  ... 

.  65  ....  48’5 

1830 

_  90  _ 

8  ... 

.  82  _  49 

1831 

_  87  .... 

IS  . . . 

.  69  _  52-5 

1832 

1833 
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The  two  years  left  blank,  when  inserted,  will  complete  the 
third  decade  of  Results  exhibited  in  this  work.  Had  I  deemed 
it  expedient  to  wait  the  fulfilment  of  the  time,  I  have  no  reason 
to  doubt  that  an  average  equally  near  to  the  Mean  of  the  Climate 
would  have  resulted  from  the  Medium  temperatures  contained  in 
the  fourth  column.  But,  in  order  to  confirm  what  has  been  said 
respecting  periods,  let  us  compare  the  numbers,  that  would  now 
stand  at  the  foot  of  each  Column,  with  those  under  the  several 
columns  of  the  preceding  decade :  pa.  18. 

In  the  first  place,  instead  of  85"3,  the  average  Maximum  of  the 
year,  we  should  have  here  89*1  ;  and  in  place  of  124,  the  average 
Minimum ,  we  should  have  15‘7 ;  the  one  near  four  degress,  the 
other  above  three,  in  excess :  the  average  Medium  being  52  5, 
instead  of  4885,  is  near  three  degrees  and  three  quarters  in  ex¬ 
cess  upon  the  last  Decade.  All  these  results  show  plainly  that 
the  lowest  numbers  are  wanting  in  the  series. 


It  may  be  thought  by  superficial  observers,  that  a  hard  winter 
does  no  harm  to  the  crops,  if  there  be  but  snow  on  the  ground  to 
cover  the  blade.  But  extreme  continued  cold  never  fails,  I  be¬ 
lieve,  in  this  climate,  to  be  attended  with  deep  snows  in  most 
parts  of  the  country.  And  it  makes,  I  observe,  a  great  difference 
in  the  springing  of  a  field  of  Wheat,  whether  there  has  been  a 
foot  or  a  foot  and  a  half,  or  only  an  inch  or  two  of  this  covering 
upon  it.  Though  the  plant,  in  wet  soils,  may  have  escaped  the 
being  turned  out  of  ground  by  the  rising  of  the  frozen  crust  con¬ 
taining  it,  or  the  being  absolutely  killed  in  part  by  mere  cold,  in 
drier  and  more  exposed  places,  yet  the  melting  into  the  soil  of  a 
large  mass  of  snow,  has  so  chilling  an  effect  on  it,  that  it  is  long 
before  the  sun’s  rays  can  revive  the  plant;  which  has  been  weak¬ 
ened  further  by  the  smothering  it  had  undergone  beneath  the  snow. 
For  a  certain  portion  of  light  is  as  needful  as  warmth  itself,  to 
the  healthy  vegetation  of  whatsoever  crop  we  sow  ;  and  a  certain 
depth  of  snow  deprives  it  of  this,  in  considerable  measure.  Of 
the  salutary  stimulant  effect,  and  covering  shelter  to  the  crops, 
of  a  moderate  snow  in  our  ordinary  frosts,  I  have  never 
doubted. 
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Those  who  arc  accustomed  to  use  their  eyes  and  judgments, 
and  who  wish  well  to  their  country,  will  not  find  it  an  irksome 
task,  I  trust,  to  weigh  the  evidence  here  adduced  of  periodicity  in 
our  seasons.  And  should  they  incline  to  put  the  farmer  on  his 
guard  respecting  the  present  tendency  in  them  to  cold  and  wet,  two 
things,  (beside  the  ordinary  care  of  drainage,  &c.)  appear  to  me 
to  require  his  attention.  The  first,  the  state  of  his  manure.  I 
believe  that  much,  if  not  most  of  the  evil  called  rust  and  mildew , 
might  be  averted  by  the  practice  of  thoroughly  pickling,  in  the 
drainage  of  the  stable  and  fold-yard,  every  portion  of  the  straw 
thus  employed.  The  saline  contents  of  this  liquor,  so  com¬ 
monly  suffered  to  overflow  into  the  drain,  are,  I  have  reason 
to  believe,  unfavourable  to  the  growth  of  the  scarcely  visi¬ 
ble  seeds  of  that  minute  fungus,  (for  such  it  is  found  to  be  by 
microscopic  examination)  which  in  a  season  of  “  rust'”  is  growing 
out  of  innumerable  longitudinal  fissures  in  the  outer  smooth  skin 
of  the  straw.  This  skin  moreover,  like  that  on  the  sugar-cane,  is 
probably  composed  in  part  of  Silex,  an  earthy  element  which  the 
roots  cannot  take  up,  until  dissolved  in  wrater;  and  this  solution 
is  chiefly  effected  by  means  of  an  alkali,  produced  by  the  decom¬ 
position  of  the  straw  of  the  former  year ;  aided  by  the  saline 
matter  added  to  it  in  the  dung  and  urine  of  the  cattle. 

Now  straw,  by  simple  rotting,  turns  to  a  black  inodorous,  and 
(when  washed  by  rain,)  insipid  mould,  very  different  from  good 
moist  dung;  and  however  well  this  may  supply  Carbon,  an  element 
also  essential  to  the  new  vegetation,  it  cannot,  I  believe,  be  equally 
effective  in  causing  a  solution  of  the  Silex  contained  in  the  soil. 
If  the  plants  have  enough  of  the  latter,  the  straw  will  be  well  co¬ 
vered  with  a  hard  outer  coat.  If  the  due  supply  of  silex  be 
wanting,  the  rind  will  be  faulty,  and  the  substance  of  the  straw 
will  be  accessible  to  the  roots  of  this  little  parasite  :  they  will  strike 
into  it  and  growr ;  and  the  fungus  will  be  propagated  from  year  to 
year,  by  the  straw,  containing  its  seeds,  being  laid  in  a  crude  state 
on  the  land.  The  rust  is  found  on  the  part  of  the  stem  exposed 
to  the  air,  and  on  the  leaves,  not  on  the  part  covered  by  the 
sheath ;  therefore  comes  not  from  within  the  plant. 

I  might  go  further,  and  insist  on  the  probable  effect  of  this 
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practice  in  keeping  off  vermin,  by  means  of  the  Ammonia  extri¬ 
cated  from  the  salts  of  the  urine  by  lime,  laid  on,  or  contained  in 
the  soil.  The  odour  of  seed  which  has  been  “  in  steep”  for  sowing, 
shows  this  principle  in  abundance ;  but  what  has  been  said  may 
suffice  as  a  hint  to  the  good  farmer,  to  let  nothing  run  to  waste 
that  can  make  straw  into  manure ,  whether  out  of  house,  fold,  or 
stable :  the  sloven  will  go  on  as  he  has  been  used  to  do,  and  will 
lose  by  it. 

The  mixture  of  a  proportion  of  rye  with  wheat  is  here  also 
found  by  experience  to  be  useful.  It  rises  quicker  and  stands 
higher  than  the  wheat ;  and  the  ears,  when  formed,  must  tend 
greatly  to  protect  the  latter  from  blight  and  cold,  in  such  sea¬ 
sons. 

The  second  point  regards  sowing,  and  lies  in  a  smaller  compass. 
It  would  be  prudent,  when  unfavourable  seasons  are  expected,  to 
sow  more  seed  on  the  same  breadth  of  land.  This  would  allow 
something  for  the  loss  of  plants  killed  by  wet  and  frost ;  and  with 
a  thicker  growth  the  weeds  would  be  better  overcome.  In  this 
latter  point  of  sowing  thick  I  may,  however,  be  contradicting  the 
experience  of  some ;  and  as  soils  differ  much,  and  management  with 
them,  such  persons,  having  this  safer  guide,  will  doubtless  con¬ 
tinue  to  follow  it,  in  preference  to  theory. 

The  improved  state  of  our  Agriculture,  throughout  the  country, 
may,  lastly,  encourage  us  to  look  forward  with  the  hope  of  en¬ 
countering  the  difficulties  of  unfavourable  seasons  better  than  for¬ 
merly. 

There  is,  however,  one  circumstance  which  remains  to  be  men¬ 
tioned.  I  observe  that  vegetable  matter,  soaking  in  water  stronglv 
impregnated  with  the  animal  excretions,  never  decomposes  in  a 
way  to  give  out  that  very  offensive  and  highly  insalubrious  gas, 
which  is  so  largely  produced  by  a  flax  pit ;  the  fermentation  con¬ 
tinues  vinous ,  and  the  effluvia  of  the  dung  are,  I  believe,  in  no 
considerable  degree  injurious  to  the  purity  of  the  atmosphere. 

MEAN  TEMPERATURES  OF  THE  SPACES  INCLUDED  IN  THE  SEVERAL 

SIGNS  OF  THE  ZODIAC. 

In  describing  the  progress  of  the  Diurnal  mean  temperature 
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through  the  year,  I  have  had  frequent  occasion  to  notice  the  re¬ 
lation  of*  the  heat  to  the  Sun’s  place  in  declination.  From  the 
strict  manner  in  which  the  one  is  subject  to  the  other,  it  is  evi¬ 
dent  that  the  most  accurate  way  of  stating  the  Mean  temperature, 
Monthly,  will  be  to  take  it  upon  the  average  of  the  days  compre¬ 
hended  in  the  several  signs  of  the  Zodiac. 


Fig.  11. 


The  following  are  the  Mean  temperatures  of  the  spaces  in¬ 
cluded  in  the  several  signs,  from  22d  December,  1830,  to  21st 


December,  1831  : 

Average  of  29  days  in  Capricorn .  33-535 

30 - Aquarius .  39-350 

30 - Pisces  .  43-36G 

30  - Aries .  47- 183 

31  - Taurus .  50-965 

32  - Gemini .  61-220 

31 - Cancer .  63-032 

31 - Leo  .  65-580 

31 - Virgo .  59-195 

31 - Libra  .  58-800 

30 - Scorpio .  50-900 

29 - Sagittarius  . 44-707 


366  Mean  of  the  twelve .  51  486 

Mean  of  the  Solar  Year  at  large .  51-705 
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In  Fig.  11,  the  Mean  temperatures  given  above  are  placed  in 
a  Curve,  by  the  side  of  another,  representing  (on  the  same  scale,  as 
for  the  months  in  Fig.  2,  pa.  11,  which  see)  the  Sun’s  progress  in  de¬ 
clination  through  the  Y ear.  This  Curve  exhibits  irregularities  in  the 
gradation  of  Temperature,  such  as  in  the  Curve,  Fig.  12,  deduced 
from  an  average  of  the  Mean  temperatures  of  the  tike  spaces ,  in 
the  years  from  1817  to  1823,  are  very  nearly  done  away.  I  have 
here  distributed  the  days  to  the  signs  by  the  scale  of  their  mean 
duration,  which  makes  them  fall  into  better  symmetrv. 


Fig.  12. 


For  the  like  reasons  as  those  which  prevented  my  continuing 
the  Monthly  averages,  I  have  decided  on  leaving  those  on  the 
Signs,  for  the  years  from  1824  to  1833,  until  the  Decade  shall 
have  run  out. 

The  numbers  are  as  follows: 


For  29  days  in  Capricorn . 34*315 

30 - Aquarius .  38*481 

30 - Pisces  .  40*302 

30  - Aries .  46-009 

31  - Taurus .  51*979 

31  - Gemini .  57*023 

32  - Cancer .  62*087 
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31  days  in  Leo  . 62*843 

31 - Virgo .  59*203 

30 - Libra .  51*433 

30 - Scorpio .  45*193 

30 - Sagittarius  .  40*583 


365  Mean  of  the  twelve .  49*121 

Mean  of  the  Solar  Year  at  large . . .  49*325 


AVERAGE  MONTHLY  MEAN  TEMPERATURES,  FROM  1817  TO  1823. 

The  Results  obtained  from  a  twenty  years1  series  of  these  were 
made  the  basis,  in  the  early  part  of  this  article,  of  a  comparison 
between  the  London  and  country  temperatures,  which  was  illus¬ 
trated  by  a  set  of  Curves.  It  is  proper  that  I  should  exhibit  a 
continuation  of  these  to  the  extent  at  which  it  can  at  present  be 
done  satisfactorily  ;  which,  for  reasons  already  given,  is  only  to 


the  year  1823 

inclusive. 

The  following  are 

the  Averages 

question. 

Mo.  Tn  the  Country. 

In  London. 

Difference. 

1  Jan. 

36*39 

_  39*10 

2*71 

2  Feb. 

38*38 

_  41*31 

2*93 

3  Mar. 

42*39 

_  44*81 

2*42 

4  April 

47*42 

_  49*94 

2*52 

5  May 

53*77 

-  56*16 

2*39 

6  .Tune 

59*97 

_  62*13 

2*16 

7  July 

62*45 

_  63*95 

1*50 

8  Aug. 

62*21 

_  64*07 

1*86 

9  Sept. 

57*35 

_  59*77 

2*42 

10  Oct. 

49*01 

_  52*04 

3*03 

11  Nov. 

44*55 

_  47*46 

2*91 

12  Dec. 

37*22 

_  40*61 

3*39 

Mean. 

.  49*26 

51*78 

2*52 

The  Results  from  which  I  have  computed  the  second  set  of 
Averages,  are  those  published  in  the  Philosophical  Transactions; 
and  the  daily  observations  which  afford  them  are  stated  to  have 
been  made  at  Somerset  House,  twice  a  day,  at  7?  8,  or  0  a.  m., 
and  at  2  or  3,  p.  m.  according  to  the  season.  They  are  placed  by 
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the  side  of  other  daily  observations,  contained  in  a  column  headed 
“  Six’s  Thermometer:”  and,  as  the  Results  of  the  latter  are  not 
given  in  the  Table  at  the  end,  1  conclude  that  those  I  have 
here  quoted  have  been  found  to  afford  the  more  consistent 
Mean. 

W e  find  here  the  same  superiority  of  Temperature  as  in  Lon¬ 
don  ;  and  the  mean  difference  greater  by  almost  a  degree  than  in 
the  former  comparison;  but  the  gradation  likewise  of  the  excess 
on  the  lower  temperature  differs,  being  as  follows  : 

I  1  11  I  1  I  I  I  I  I  _  I_ 

ip  T  3  ’  i  7 y  *  IT’  'll’  TIP  41’  T3’  2p  7TT>  i  S’  ii* 

The  greatest  proportionate  excess  of  London,  instead  of  being 
found'  in  the  First  month,  falls  here  in  the  Twelfth  ;  and  the 
least  in  the  Seventh,  in  lieu  of  the  Fifth.  The  difference  in  the 
mode  of  observing  may  have  given  rise  to  this ;  but  1  am  not  in¬ 
clined  to  lay  any  great  stress  on  these  numbers,  further  than  as  a 
general  confirmation  of  what  has  been  before  stated  on  the  subject 
in  this  work.  The  excess  of  the  temperature  of  London  over  that 
of  the  country  is  increasing ;  and  it  continues  to  be  greatest  in 
the  Winter. 

TEMPERATURES  OF  SUMMER  AND  WINTER,  AND  OF  DAY  AND 
NIGHT,  FROM  1817  TO  1823. 

If  we  take  the  Mean  temperatures  of  the  several  Signs  as  just 
now  given,  in  the  years  from  181 7  to  1823,  and  average  those 
from  Aries  to  Virgo  inclusive,  we  obtain  the  Temperature  of 
56°  524,  as  that  of  the  Summer  half  year ;  and  by  the  like  ope¬ 
ration  with  the  Signs  from  Libra  to  Pisces  inclusive,  the  Tempe¬ 
rature  of  41°  7^8,  as  that  of  the  Winter  half  year ;  the  difference 
between  the  two  being  14°  806. 

Now,  in  p.  30,  it  has  been  stated  that  the  Mean  of  the  Max¬ 
ima ,  or  highest  temperatures  by  day,  on  an  average  of  twenty 
years,  was  56°  345,  and  that  of  the  Minima ,  or  lowest  tempera¬ 
tures  by  night,  42°  204,  the  difference  14°  141. 

Thus  we  have  a  further  and  most  beautiful  illustration  of  the 
order  and  symmetry  of  the  seasons  in  our  Climate,  when  examined 
in  the  Results  of  Observations  carried  through  a  regular  period 
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of  years.  The  difference  between  the  Mean  temperatures  of 
day  and  night  coincides  to  a  fraction  of  a  degree  with  the  dif¬ 
ference  between  those  of  Summer  and  Winter! 

In  the  Table  E  1,  at  the  end,  are  given  under  the  titles  Higher 
and  Lower  mean ,  the  averages  of  the  maxima  and  minima  of  the 
daily  temperature  for  each  Month  of  the  several  years ,  from  1817 
to  1823. 

From  the  numbers  in  this  Table,  averaged  undereach  Monthly 
column  upon  seven  years ,  the  following  Results  are  drawn.  See 
first  the  former  results  at  p.  30,  the  Table  and  remarks. 


Mo.  Mean  of  greatest  heat 

Mean  of  greatest  cold 

Difference. 

1  Jan. 

by  Day. 
41-860 

by  Night. 

30-663  _ 

11-197 

2  Feb. 

44-860 

32-150 

12-710 

3  Mar. 

50-139 

34-667  _ 

15-472 

4  Apr. 

56-733 

37-776  _ 

18-957 

0  May 

65-198 

42-769  _ 

22-429 

6  June 

72-111 

47-820 

24-291 

7  July 

73-114 

51-359 

21-755 

8  Aug. 

73-454 

51-484  _ 

21-970 

9  Sept. 

67-323 

47-380  _ 

19-943 

10  Oct. 

57-170 

40-851  _ 

16-319 

1 1  Nov. 

50-353 

38-761  _ 

11-592 

12  Dec. 

42-796 

31-693  _ 

11-103 

Averages 

57-926 

40-614 

17-312 

It  appears  by  these  numbers,  that  the  difference  between  the 
Extreme  Temperatures  of  day  and  night  was  greater  by  above 
three  degrees  upon  these  seven  years,  than  in  the  twenty  years 
preceding ;  and  the  divergence  in  either  direction  has  been  nearly 
equal,  viz.  the  days  warmer  by  1°  581,  the  nights  colder  by  1°  590. 
It  is  possible  that  the  lesser  divergence  may  re-appear  in  the 
Decade  now  proceeding  ;  and  we  should  also  take  into  the  ac¬ 
count  the  fact,  that  the  period  of  twenty  years,  before  exhibited, 
contains,  besides  a  balanced  Cycle  of  seventeen,  the  three  latter 
years  of  a  former  Cycle,  two  of  which  were  cold  ones.  The  ten 
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years,  from  1807,  average  50  364;  the  seven  years  preceding 
them  50  91 2,  both  in  London.  I  have  not  thought  it  expedient 
to  run  the  average  on  to  the  year  1830,  (the  observations  of  which 
are  contained  in  this  work,)  or  to  compute  it  on  those  latter  seven 
years,  (part  of  a  Decade)  by  themselves ;  being  quite  satisfied, 
that  in  neither  case  should  1  obtain  a  true  and  consistent 
standard. 

The  variation  proceeds  through  the  months  with  sufficient  re¬ 
gularity,  both  in  the  Higher  and  Lower  mean,  to  be  worth  pre¬ 
serving  in  Curves;  which  1  have  presented,  as  in  Fig.  2,  in  com¬ 
parison  with  the  Curve  of  the  declination:  See,  first,  fig.  13. 

Fig.  13. 


The  Temperature  advances,  in  both  curves,  with  an  accelerated 
movement  through  the  former  part  of  the  year.  In  summer 
the  heat  by  day  is  sustained  (by  means  of  the  heat  given  out  by 
the  soil)  to  the  end  of  the  season;  after  which  it  descends  rapidly 
through  the  autumnal  months,  in  which  October  is  marked  by  a 
slightly  increased  depression.  This  depression  is  conspicuous  in 
the  lower  curve,  and  is  probably  due  to  the  return  of  radiation, 
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Fig.  14. 


1  2  3  4  5  6  7  8  9  10  11  12 


after  the  cloudy  nights  of  the  latter  part  of  summer.  It  is  com¬ 
pensated  in  the  following  month,  where  we  find  an  equally  conspi¬ 
cuous  elevation.  The  latter  is  probably  the  result  of  the  preva¬ 
lence  of  strong  Southerly  winds  in  the  nights  of  November,  not 
fully  compensated  by  Northerly  in  any  part  of  the  period.  This 
is  not  the  case  with  the  Eleventh  Month,  in  the  Decade  preceding ; 
the  average  of  the  month  is,  there,  lower  by  3°  622,  and  the  num¬ 
bers  in  the  column  allotted  to  it  in  Table  A  show,  by  inspection, 
that  it  is  much  colder  in  the  Decade  than  in  the  Septenary. 

MEAN  TEMPERATURES,  &C.  CONCLUDED. 

The  Monthly  Means  in  the  Country,  averaged  on  the  seven 
years ,  from  1817  to  1823,  present  the  fine  Curve,  Fig.  14,  the 
numbers  of  which  arc  as  follows: 


1 

Jan . 

.  36-261 

9 

Feb . 

.  38-505 

8 

March  . 

.  42-403 

4 

April  . 

.  47-254 

5 

May  . 

.  53-983 

6 

June  . 

7 

duly  . 

.  62*236 

8 

Auer . 

o 

.  62-467 
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9 

Sept . 

.  57-351 

10 

Oct . 

.  49-010 

11 

Nov . 

.  44-557 

12 

Dec . 

.  37-244 

The  average  Annual  Temperature  deducible  from  the  ele¬ 
ments  of  this  Curve  is  49"269-  The  average  on  the  seven  years, 
from  1800  to  1806  was  50  91 2,  the  observations  being  in  Lon¬ 
don.  The  average  excess  of  London,  on  twenty  years,  was  T579. 
But  50  912  — 1-579  =  49  333,  which  is  as  near  a  coincidence  of 
the  two  Septenaries,  as  in  the  present  state  of  our  observations 
we  could  be  required  to  show. 

In  the  general  Table,  A  2,  are  given  the  Monthly  Mean  Tem¬ 
peratures  from  1817  to  1831 ;  and  in  the  general  Table,  B  2,  the 
Extremes  for  each  month,  with  the  attendant  winds  for  the  like 
period. 

The  Monthly  Means,  averaged  on  the  14  years,  from  181 7  to 
1830,  are  as  follows:  compare  with  these  the  averages  on  twenty 
years,  at  p.  10. 


1  Jan. 

2  Feb. 

3  Mar. 

4  Apr. 

5  May 

6  June 

7  July 

8  Aug. 

9  Sept. 

10  Oct. 

1 1  Nov. 

12  Dec. 


35-837 

38-418 

42- 413 
48-079 
54-349 
GO-337 
63-777 
62-331 
57-905 
50-000 

43- 502 
38-865 


The  annual  Mean  for  the  Climate,  brought  out  by  these  num¬ 
bers,  is  49'051 :  and  that  deducible  from  the  Temperatures  given 
in  p.  10,  third  column,  is  49"649-  There  are,  in  the  twenty  years, 
two  cold  ones,  1 7^7  and  1799,  which  are  wanting  in  the  incom¬ 
plete  series  of  fourteen,  here  presented  :  but  the  former  period  is 
complicated  with  the  artificial  heat  of  London,  in  which  this  por¬ 
tion  of  cold  disappears. 
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I  have  assumed,  on  the  evidence  of  those  twenty  years,  the 
Temperature  of  the  city,  at  50°  5,  and  that  of  the  country  at 
48°  5.  It  will  be  seen  that  there  is  no  reason,  at  present,  to  make 
any  change  in  these  numbers  ;  the  station  of  the  Laboratory 
being  intermediate,  in  point  of  added  heat,  between  the  two. 

The  Monthly  Averages  for  the  whole  of  the  observations  made 
in  the  country ,  detailed  in  this  work,  through  a  period  of  twenty- 
four  years,  ending  with  1830,  are  as  follows:  I  have  added  to 
these  the  greatest  variation  of  the  Mean  temperature  of  the 
Month  during  the  time. 


Mo.  Mean  Temp.  Variation. 

1  Jan.  35*140  13*95 

2  Feb.  38*997  12*26 

3  Mar.  42*030  11*20 

4  Apr.  47*567  8*64 

5  May  54*937  11*99 

6  June  59*613  9*36 

7  July  63*190  8*68 

8  Aug.  61*950  8*89 

9  Sept.  57*187  9*80 

10  Oct.  50*123  12*88 

10  Nov.  42*432  10*19 

12  Dec.  38*343  12*42 


The  Average  Annual,  or  Climatic  Mean  Temperature,  brought 
out  by  these  numbers,  is  49292.  I  have  already  stated  the 
reason  why  I  do  not  consider  these  averages  as  correct,  when 
drawn  from  any  other  periods  than  such  Cycles  as  have  been  now 
proved  to  obtain  in  the  variation,  in  our  Climate.  The  present, 
of  twenty-four  years,  begins  with  the  Decade  1807 — 16;  but  it 
wants  the  coldest  years  of  the  next  Decade,  now  running,  and  also 
the  corresponding  Septenary  to  the  one  which  it  contains.  Com¬ 
pare  the  Fig.  with  Fig.  2. 

It  has  been  remarked  long  since,  that  the  Mean  Temperature 
of  the  months  of  April  and  October  approach  near  to  the  Mean 
of  any  Climate,  in  these  latitudes.  In  the  present  case  we  have 
the  former  at  47‘567>  which  is  1°  72 5  below  ;  and  the  latter  at 
50*123,  which  is  0*831  above  the  Climatic  Mean  shown  by  the 
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Fig  15. 


Tabic :  and  if  we  compare  them  with  the  Mean  of  48°  70,  they 
will  be  found  to  diverge  by  almost  equal  quantities  from  it.  The 
defect  in  the  one  is  undoubtedly  due  to  absorption  of  heat  by  the 
soil,  the  excess  in  the  other  to  its  restoration  to  the  atmosphere  by 
radiation. 

I  have  inserted,  in  the  Tables  of  this  Second  Edition,  a  num¬ 
ber  of  Columns  of  Observations  with  a  second  Thermometer, 
which  differing  as  they  do,  a  superficial  reader  might  think  they 
tend  to  throw  a  degree  of  uncertainty  upon  the  Results  adopted. 
My  own  conclusion  upon  the  matter  is  the  reverse.  1  am  always 
glad  of  collateral  observations,  which  appear  to  come  within  any 
reasonable  limits  of  correspondence;  knowing  that  Thermometers, 
differently  exposed,  may  give  Maxima  and  Minima ,  which 
scarcely  in  two  days  of  any  month  shall  perfectly  agree,  and  yet 
(by  the  effect  of  those  compensations  which  are  found  to  pervade 
the  whole  of  this  science)  in  their  Mean  Results  shall  correspond 
nearly  enough  for  any  practical  purpose. 

It  appears,  from  the  observations  which  l  have  caused  to  be 
made  for  eight  years  past,  at  the  Friends'1  School  at  Ack worth, 
that  the  Mean  Temperature,  here,  is  1  80  lower  than  at  Strat¬ 
ford.  The  difference  of  Latitude  is  2  11',  and  the  exposure 
South. 
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Next  to  the  Temperature,  the  variable  Pressure  of  the  Atmo¬ 
sphere,  as  indicated  by  the  Barometer ,  claims  the  attention  of 
those  who  are  accustomed  to  the  use  of  philosophical  instruments. 
Indeed,  the  elegance  of  its  construction,  the  facility  of  observing 
its  changes,  perhaps  also  something  mysterious  and  imperfectly 
understood  in  its  indications,  have  made  this  instrument  but  too 
successful  a  rival  to  the  Thermometer:  and  we  are  probably  de¬ 
prived,  by  this  preference  on  the  part  of  observers,  of  many  useful 
results,  which  the  latter,  skilfully  used  might,  in  different  situa¬ 
tions,  have  furnished  to  science.  The  Barometer,  when  we  con¬ 
template  it  as  a  counterpoise  to  the  weight  of  the  atmosphere,  is 
certainly  a  curious  instrument:  its  movements,  unlike  those  of 
the  Thermometer,  which  relate  only  to  surrounding  space,  bring 
us  intelligence  from  the  very  surface  of  the  aerial  ocean,  many 
miles  above  our  heads.  Here,  probably,  exist  elevations  and  de¬ 
pressions  of  prodigious  extent;  and  as  the  representative  in  minia¬ 
ture  of  those  tides  in  a  sea  without  shores,  its  variations  deserve, 
in  point  of  theory,  greater  attention  than  has  been  hitherto  be¬ 
stowed  on  them:  for  the  Barometer  has  been  more  observed  than 
studied,  and  our  knowledge  of  the  principles  on  which  its  changes 
proceed  is  as  yet  little  better  than  empirical.  Hence  frequent  dis¬ 
appointments  to  those  who  trust  to  it  as  a  weather-glass — unless 
indeed  it  be  assisted  by  attention  to  natural  prognostics,  and  to 
the  humbler,  but  not  less  certain  indications  of  the  Thermometer 
and  Vane.  But  our  present  business  is,  not  so  much  with  the 
theory  of  its  movements,  as  with  their  General  results ;  in  which 
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wc  shall  find  matter  sufficiently  interesting,  and  allied  to  the  pre¬ 
vious  facts  of  this  inquiry. 


MEAN  OF  THE  BAROMETER  FOR  LONDON. 

The  mean  height  of  the  Barometer  as  deduced  from  124 
Lunar  periods  in  this  work,  beginning  Dec.  10,  1806,  and  ending 
Dec.  11,  1816,  including  a  space  of  ten  years ,  is .  29-823  in. 

The  mean  height  for  the  ten  years’by  the  Calendar, 
from  1807  to  1816,  inclusive,  as  deduced  from  the 
yearly  results  in  the  Philosophical  Transactions,  is  ...  29-849 

and  for  the  ten  years  preceding  .  29-882 

Average  at  London  on  20  years  ending  with  1816  -  29.8655 

The  Barometer  employed  at  Somerset-house  is  uniformly  stated, 
during  this  period,  as  situated  81  feet  above  the  level  of  low 
water  spring  tides  in  the  Thames.  I  am  not  prepared  to  state 
with  equal  precision  the  different  heights  (for  the  most  part  infe¬ 
rior  to  this)  at  which  the  observations  contained  in  my  Tables 
were  made:  nor  is  it  of  importance,  as  1  do  not  propose  in  this 
instance  to  incorporate  the  results  of  that  register  with  my  own, 
for  the  purpose  of  drawing  more  extensive  general  inferences. 
The  mean  of  29-823  incites  is  therefore  to  be  considered  as  the 
standard,  to  which  I  refer  my  own  observations,  for  the  ten  years 
which  are  now  to  be  more  particularly  examined. 


YEARLY  RANGE  AND  EXTREMES  OF  THE  BAROMETER  FOR 

TEN  YEARS. 

The  General  Table  C  exhibits  the  greatest  and  least  elevations 
of  the  Barometer  in  each  month,  for  the  ten  years  from  1807  to 
1816,  together  with  the  attendant  winds.  To  the  maximum 
heights  of  each  year  T  have  annexed  the  mark,  [*]  and  to  the 
minima,  the  mark  [f.J  The  reader  will  perceive  that  the  whole  of 
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the  yearly  maxima  stand  connected  with  Northerly  winds,  and  the 
whole  of  the  yearly  minima  with  Southerly.  Indeed,  this  rule  holds 
generally  throughout  the  Table,  as  to  the  monthly  extremes  also ; 
and  I  need  scarcely  refer  in  this  place  to  the  fact,  so  long  known 
and  proved,  that  Northerly  winds  raise  the  Barometer,  while 
Southerly  ones  depress  it. 

Of  the  yearly  maxima ,  the  greater  number  occur  within  the 
first  three  months  of  the  year,  and  the  rest  about  the  end  of  it. 
The  yearly  minima ,  with  a  single  exception,  fall  within  the  last 
three  months.  Thus  there  are  six  months,  of  Spring  and  Sum¬ 
mer,  in  which,  with  a  single  exception  in  ten  years,  the  Barome¬ 
ter  visits  neither  extreme  of  its  yearly  variation :  while  the  higher 
annual  extreme  is  chiefly  the  product  of  Winter  and  the  lower 
one  of  Autumn. 

The  following  Table,  drawn  from  the  results  of  Table  C,  will 
serve  for  more  easy  reference. 


Year. 

Mean  of 
12  greatest 
elevations. 

Mean  of 
12  greatest 
depressions. 

Medium  of 
elevations 
&  depress. 

Highest 
observation 
in  the  year. 

Lowest 
observation 
in  the  year. 

Range  for 
the  year. 

1807 

30-310 

29-167 

29-738 

30-60 

28-68 

1*92  in. 

1808 

30-338 

29-263 

29-800 

30-71 

28-72 

T99  in. 

1806 

30-295 

29-088 

29-691 

30-49 

28-25 

2*24  in. 

1810 

30-323 

29-327 

29-825 

30-51 

28-50 

2-01  in. 

1811 

30-302 

29-195 

29-748 

30-61 

28-65 

1*96  in. 

1812 

30-266 

29-279 

29-772 

30-51 

28-53 

1-98  in. 

1813 

30-314 

29-214 

29-764 

30-50 

28-64 

1  *86  in. 

1814 

30-266 

29-190 

29-728 

30-42 

28  22 

2*20  in. 

1815 

30-309 

29-136 

29-722 

30-58 

28-85 

1-73  in. 

1816 

30-327 

29-023 

29-675 

30-62 

28-53 

2-09  in. 

Averages 

30-305 

29-188 

29-746 

30-555 

28-557 

T998  in. 

The  average  of  the  third  column,  or  the  medium  between  the 
average  elevations  and  depressions,  is  near  eight  hundredths  of 
an  inch  below  the  mean  height  for  the  climate  (or  29.823  in.), 
the  reason  of  which  is,  that  the  depressions  occupy  a  smaller  space 
of  time  than  the  elevations;  in  consequence  of  which  a  less  pro¬ 
portion  of  them  comes  into  an  average  founded  on  daily  results. 
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The  Average  annual  range  for  10  years  is  very  nearly  2 
inches;  the  range  varies  in  different  years  about  r,  an  inch. 

The  greatest  elevation  in  10  years  appears  to  have  been  30-71 
inches.  This  took  place  on  the  24th  of  Second  month,  Feb. 
1308:  it  was  introduced  by  NE  breezes,  with  hoar  frosts  at 
night,  and  a  temperature  of  39°  in  the  middle  of  the  day.  But 
this  is  not  quite  the  higher  extreme  of  the  climate:  for  on  the  7th 
of  the  same  month  in  1/98,  the  Barometer  rose  to  30.89  inches: 
the  elevation  being  in  like  manner  introduced  by  a  gentle  NE 
wind,  with  hoar  frosts  at  night,  and  a  temperature  of  39°  in  the 
middle  of  the  day  on  which  it  took  place.  I  observed  on  this 
occasion,  that  the  air  at  Plaistow  was  filled  with  a  dense  mist: 
but  in  1808  1  believe  it  was  clear  at  the  time.  The  coinci¬ 
dence  of  circumstances  in  some  other  points  is  remarkable. 

The  greatest  depression  in  10  years  occurred  in  1814,  on  the 
29th  of  the  First  month,  Jan.  when  the  Barometer  descended  to 
28.22  in.  It  is  very  nearly  equalled  by  a  former  one,  on  the  17th 
of  Twelfth  month,  Dec.  1809,  which  was  28.25  in.  Both  were 
introduced  by  strong  Southerly  winds.  Having  been  on  each 
of  these  occasions  at  home,  and  attentive  to  the  phenomena,  I 
must  refer  the  reader  to  the  accounts  of  them,  in  the  Notes  and 
Results  under  Table  39,  and  the  Results  under  Table  90,  in  my 
second  volume.  The  depression  of  1814,  it  will  be  observed,  took 
place  at  the  first  remission  of  the  severe  cold  of  that  season,  by 
which  the  Thames  was  frozen  over. 

Neither  extreme  for  the  year  is  ever  produced  very  suddenly. 
In  1798,  the  Barometer  took  eight  days,  to  rise  from  29-15  to 
30.89:  in  1814,  five  days,  to  fall  from  29.38  to  28.22.  The 
great  depression  of  1809  was  in  progress  for  several  weeks,  before 
it  arrived  at  the  crisis:  but  of  this  I  shall  have  occasion  to  treat 
hereafter.  There  is  also,  as  in  the  case  of  Temperature,  a  con¬ 
sistency  between  the  annual  extremes:  in  those  years  in  which 
the  Barometer  falls  very  low,  it  does  not  rise  so  high  as  in  others, 
and  vice  versa:  the  same  gradation  from  year  to  year  which  ap¬ 
pears  in  the  Temperature,  is  also  occasionally  found  in  these 
results. 
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MONTHLY  RANGE  AND  EXTREMES  OF  THE  BAROMETER  ON  THE 

AVERAGE  OF  TEN  YEARS. 

This  part  of  the  subject  presents  gradations  almost  as  regular 
and  striking  as  those  of  the  Monthly  Temperature:  to  exhibit 
which  it  will  be  necessary  to  have  recourse  to  curves,  and  to  a 
second  statement  in  figures,  drawn  from  the  General  Table  C. 
The  present  Table  consists  entirely  of  results  found  on  taking 
the  columns  vertically  by  the  month;  as  the  other  did  of  those 
found  on  taking  the  lines  horizontally  for  the  years. 


Month. 

Average  of 
Maxima. 

Average  of 
Minima. 

Difference 
or  mean 
Range. 

Greatest 
elevation 
in  10  years. 

Greatest 
depression 
in  10  years. 

Difference 
or  full 
Range. 

1.  Jan. 

30-400 

28.971 

1-429 

30-60 

28-22 

2-38  in. 

2.  Feb. 

30-419 

29-069 

1-350 

30-71 

28-70 

2-01  in. 

3.  Mar. 

30-405 

29-106 

1-299 

30-61 

28-81 

1*80  in. 

4.  Apr. 

30-233 

29-154 

1-079 

30-36 

28-74 

1-62  in. 

5.  May 

30-251 

29-337 

0-914 

30-42 

28-90 

1*52  in. 

6.  June 

30-283 

29-452 

0-831 

30-40 

29-15 

1-25  in. 

7.  July 

30-182 

29-491 

0-691 

30-39 

29-40 

0*99  in. 

8.  Aug. 

30-193 

29-434 

0-759 

30-26 

29-24 

1-02  in. 

9.  Sept. 

30-232 

29-334 

0-898 

30-40 

28-86 

1-54  in. 

10.  Oct. 

30-212 

29-056 

1-156 

30-35 

28-53 

1-82  in. 

1 1 .  Nov. 

30-357 

28-899 

1-458 

30-62 

28-50 

2*12  in. 

12.  Dec. 

30-407 

28-957 

1-450 

30-62 

28*25 

2-37  in. 

The  upper  curve  in  Fig.  16  shows  the  manner  of  variation 
throughout  the  year  of  the  average  higher  Extreme,  or  mean  of 
ten  maxima;  the  lower  curve  that  of  the  average  lower  Extreme, 
or  mean  of  ten  minima.  I  have  added  a  medium  curve  between 
the  two  ;  together  with  a  set  of  dotted  perpendiculars,  which  ex¬ 
press  the  mean  range  for  each  month. 

The  great  elevations  of  the  Barometer,  it  appears,  take  place 
in  the  winter  months;  and  during  seven  months  of  the  year,  from 
the  Fourth  to  the  Tenth  inclusive,  they  fall  off,  to  the  amount, 
as  the  fourth  column  shews,  of  a  quarter  of  an  inch  on  the  whole. 
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Fig.  16. 


The  depressions  too,  are  most  considerable  in  the  winter  half 
year,  being  at  their  full  extent  in  the  Eleventh  month:  from 
whence  they  decrease  to  the  Seventh  and  then  increase  again  ; 
the  total  difference  exceeding  half  an  inch :  the  progress  of  the 
series  through  the  six  months  of  summer  forms  a  regular  curve, 
ascending  and  descending;  the  remainder  of  it  an  ascending  line. 

Fig.  17. 
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In  consequence  of  these  movements  of  the  maxima  and  minima 
in  opposite  directions,  the  Monthly  range  is  shortened  as  the 
Summer  comes  on,  and  lengthened  again  in  proportion  as  that 
season  gives  place  to  Winter.  Fig.  17  represents  this  grada¬ 
tion;  the  full  line  being  the  curve  of  the  full  Monthly  range  on 
an  average  of  ten  years,  the  dotted  line  that  of  the  mean  range ; 
the  perpendiculars  marking  the  extent  of  range  in  each  case.  It 
is  about  an  inch  on  the  whole  in  the  middle  of  Summer,  and 
more  than  2g  inches  in  the  middle  of  Winter.  The  progress  of 
the  mean  range  through  eight  months,  from  the  Third  to  the 
Eleventh,  forms  again  a  regular  curve,  in  descent  and  ascent; 
the  remainder  a  descending  line. 

From  the  greater  tendency  of  the  depressions  to  go  off'  in  the 
Summer,  the  Medium  curve  has  its  higher  points  in  that  season, 
notwithstanding  the  lower  level  of  the  great  elevations.  In  this 
respect,  as  will  be  shown  hereafter,  the  curve  of  the  medium 
agrees  with  that  of  the  true  mean ,  deduced  from  all  the  observa¬ 
tions;  and  each  of  them  proves  that  on  the  whole ,  the  weight  of 
the  atmosphere  is  greater  in  summer  than  in  whiter. 


MEAN  OF  THE  BAROMETER  FOR  LONDON,  &C.  CONTINUED. 

The  Results  of  my  subsequent  observations  have,  in  this  de¬ 
partment  also,  established  satisfactorily  the  conclusions  formerly 
come  to. 

The  General  Table,  F  2,  exhibits  a  series  of  Mean  heights  of 
the  Barometer,  taken  by  the  phase  on  Lunar  periods,  extending 
through  a  Septenary  of  years,  from  9th  Dec.  1816  to  6th  Dec. 
1823.  These  Results  are  classed,  for  the  purpose  of  an  average, 
on  the  principle  adopted  before  for  Table  F.  The  general  ave¬ 
rage  of  the  Septenary ,  thus  obtained,  is  29‘826  inches:  that  of 
the  Decade ,  ending  11th  Dec.  1816,  was  29  823  inches. 

I  shall  defer  the  particular  examination  of  these  Results  to  the 
part  of  the  work  in  which  the  subject  of  Lunar  periods  is  treated; 
only  adding,  here,  that  the  average  of  another  seven  years1  obser¬ 
vations,  in  mean  results  arranged  by  the  declination ,  extending 
from  Dec.  28th  1823,  to  25th  Dec.  1830,  (part  of  the  Decade  now 
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running,)  is  29*859  inches.  The  remaining  years  of  this  period, 
when  added,  may  probably  reduce  the  General  Average  to  the 
level  shown  by  the  two  former:  and  being  now  well  satisfied  of 
the  fact  of  a  variation  in  our  Temperature,  and  consequently  in 
the  other  phenomena  of  the  Climate,  regulated  by  such  pe¬ 
riods,  I  shall  hereafter  take  my  Averages  on  them,  to  the  exclu¬ 
sion  of  all  calculations  on  Barometrical  and  Thermometrical  ob¬ 
servations  taken  at  random.  The  General  average  of  the  Labora¬ 
tory  Barometer,  situate  about  forty-three  feet  by  this  mode  of 
measurement  lower  than  the  Barometrical  Clock,  when  it  stood  at 
Tottenham,  (and  in  which  some  of  the  lowest  winter  points  arc 
undoubtedly  wanting,)  is,  for  the  seven  years  from  1824  to  1830, 
29 '959  inches.  The  Monthly  Mean  heights  on  which  this 
Average  is  founded,  and  the  corresponding  ones  obtained  by  the 
Clock  at  Tottenham,  and  which  present  a  General  Average  of 
29*855  in.  will  be  found  in  the  General  Tables  F  3,  F  4,  at  the 
end  of  the  volume. 


YEARLY  MEAN  HEIGHTS  OF  THE  BAROMETER  FOR  THE  PERIOD 
INCLUDED  IN  THE  OBSERVATIONS. 

The  following  are  the  Yearly  Mean  heights  of  the  Barometer 
for  the  years  from  1807  to  1831.  The  first  eight  years  are  de¬ 
duced  chiefly  from  observations  with  the  common  or  Wheel  Baro¬ 
meter,  (of  which  an  account  is  given  in  the  Introduction ,)  at 
Plaistow,  Stratford,  and  Tottenham.  The  next  period  of  thirteen 
years,  from  1815  to  1827  inclusive,  from  the  Clock  Barome¬ 
ter  at  Tottenham,  with  a  few  intervals  (which  are  marked)  sup¬ 
plied  from  the  other  set  continued  at  the  Laboratory.  The  last 
four  years,  three  months  excepted  at  the  beginning,  and  with  a 
few  days  supplied  by  the  common  method,  are  from  the  same 
Instrument,  situated  at  my  house  at  Ackworth.  1  have  made,  in 
the  years  1815,  1816,  and  1817,  a  deduction  of  0*1  in.  from 
the  actual  results,  on  account  of  the  scale  having  been  wrong 
placed  in  the  setting  up  of  the  Clock,  and  raised  that  space 
in  the  beginning  of  1 818. 


OP  THE  PRESSURE. 


The  Mean  height  of  the  Barometer  for  London/* 

For  the  year  1807,  ascertained  in  the  common  way  is  29*8.23 


1808  29*872 

1809  29*797 

1810  29*844 

1811  29*847 

1812  29*844 

1813  29*877 

1814  29*799 

1815  29*803 

1816  29*774 


The  Mean  of  the  Decade  thus  obtained  is  .  29*828 


*  For  the  difference  of  level  between  Ackworth  and  London  I  have  not  intro¬ 
duced  any  correction  ;  but  the  following  may  serve  for  an  approximation. 


Mean  height  of  the  Royal  Society’s  Barometer  for  1827 . 20*805 

1828  . 29-840 

1829  . 29*800 


Av.  29*850 


Ditto  of  the  School  Barom.  for  1827 . 29*85 

1828  . 29-830 

1829  . 29*843 


Av.  29-840 


School  Barometer  ranging  lower  than  that  at  Somerset  House  by  -010  in.  the 
latter  being  about  95  feet  above  the  Mean  level  of  the  sea  at  the  coast;  which,  on 
thesupposition  of  an  agreement  in  the  two  Barometers  between  themselves,  would 
give  to  Ackworth  School  an  additional  elevation  of  only  14  feet,  making  it  109 
feet  above  the  sea.  But  I  find  by  trial,  under  very  favourable  circumstances  of 
weather,  that  the  site  of  my  house,  (which  we  esteem  nearly  on  a  level  with  the 
School,)  is  105  feet,  by  the  Barometer,  higher  than  the  level  of  the  Calder,  be¬ 
low  the  town  of  Wakefield  :  and  there  is,  I  understand,  between  the  latter  level 
and  the  sea,  very  nearly  100  feet  of  lockage.  Then  109-|-99 — 95=113.  And 
the  difference  for  0-10  in.  in  the  Barometer  at  29-6  in.  being  88  feet — 
88  :  0  10  ::  113  :  0  128  in.  But  the  difference  being  already  0-01  G,  then  0-128 — 
0-016=0-112.  Thus  the  correction  is  made,  in  round  numbers  and  as  an  ap¬ 
proximation,  11  hundredths  of  an  inch  to  be  added  to  the  Ackworth  Results,  in 
order  that  they  may  agree  with  the  London. 

L  2 
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liy  the  Clock  for  the  year  1815 .  29*766 

181(i .  29*648 

1817  .  29*733 

1818  .  29*826 

1819  .  29-831 

1820  .  29-839 

1821  .  29-805 

1822  .  29-889 

1823  .  29-763 


Mean  of  the  Septenary,  1817 — 23  29-812 

By  the  Clock  for  the  year  1824  .  29-878 

1825  .  29-987 

1826  .  30033 

1827  . 29-938 

1828  . .  29-814 

1829  .  29-688 

1830  .  29-671 

1831  .  29-653 

Mean  of  13  years’  observations  by  the  Clock  Barometer, 

at  Tottenham  .  29  84 1 


YEARLY  RANGE  AND  EXTREMES  OF  THE  BAROMETER  AT 
LONDON,  ScC.  CONTINUED. 

In  the  General  Tables,  C  2,  C  3,  are  exhibited  the  greatest 
and  least  heights  of  the  Barometer  in  each  Month  for  two  periods, 
of  f  ftecn  and  seventeen  years  respectively  :  the  former  by  the 
Wheel  Barometer  at  the  Laboratory,  the  latter  by  the  Clock. 
The  Clock  Barometer  stood  in  my  house  at  Tottenham  Green 
till  the  Third  Month,  1828,  when  I  removed  it  to  my  present 
residence  at  Ack worth. 

The  Maxima  and  Minima  for  the  year  are  distinguished  in 
these  Tables  by  the  same  marks  as  in  "Table  C:  and  the  same 
rule  holds  generally  here  also,  as  to  the  connexion  of  the  former 
with  Northerly,  and  the  latter  with  Southerly  winds.  In  1823, 
however,  the  Barometer  was  at  its  highest  point  for  the  year 
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with  an  East  wind,  and  at  its  lowest  with  a  North  East:  and  in 
1827,  it  stood  both  at  the  highest  and  the  lowest  for  the  year 
with  a  South-West  wind.  The  Yearly  Maxima  are  still  found 
mostly  in  the  first  three  Months,  and  the  Minima  in  the  latter 
three ;  but  there  are  now  only  three  months  out  of  the  twelve  in 
which,  in  seventeen  years,  neither  extreme  of  the  year  is  found. 

The  following  Table,  drawn  from  the  Results  contained  in 
C  3,  when  compared  with  the  Table  in  page  01,  will  serve  to 
exemplify  the  near  agreement  of  the  Averages  of  these  two  sets 
of  Observations.  The  former  were  by  the  Wheel  Barometer — 
these  are  by  the  Clock . 


Year. 

Mean  of 

1 2  greatest 
Elevations 

Mean  of 
12  greatest 
Depress. 

Medium 
of  the 
two  former 

H  ighest 
Obs.  of 
the  Year. 

Lowest 
Obs.  of 
the  Year. 

Medium 
height  for 
the  Y ear. 

Annual 

Range. 

1815a. 

30-251 

29-009 

29-630 

30-49 

28-66 

29  575 

1-83 

18166. 

30-259 

28-844 

29-551 

30-55 

28-43 

29-490 

212 

1817c. 

30-251 

28-959 

29-605 

30-47 

28-33 

29-400 

214 

1818 

30-358 

29-168 

29-763 

30-60 

28-35 

29-475 

2-25 

1819 

30-266 

29-268 

29-767 

30  50 

28-89 

29-695 

1-61 

1820 

30-397 

29-145 

29-771 

30-70 

28-52 

29-610 

2*  18 

1821 

30-375 

28-958 

29-666 

30-80 

27-80 

29-300 

3-00 

1822 

30-341 

29-168 

29-754 

30-70 

28-82 

29-760 

1-88 

1823 

30*341 

28*922 

29.63 1 

30-60 

28-45 

29-575 

215 

1824 

30433 

29-027 

29-730 

30-68 

28-30 

29-490 

2-38 

1825 

30-512 

29"206 

29-859 

30-82 

28-70 

29-760 

212 

1826 

30-491 

29-400 

29-945 

30-70 

28-80 

29  750 

1-96 

1827 

30-482 

29-218 

29-850 

30-80 

28-72 

29-760 

2-08 

1828c/. 

30-456 

29  028 

29-742 

30-58 

28-92 

29-750 

1-66 

1829c. 

30-368 

29-019 

29-693 

30-41 

28-50 

29*455 

1-91 

1830/: 

30-231 

28-949 

29-590 

30-42 

28-58 

29*500 

1*84 

1 831y. 

30-243 

28-987 

29-615 

30-44 

28-26 

29-350 

2*18 

1832 

1833 

Averages 

30-333 

of  seven 

29-083 

years 

29-708 

1817—23. 

30-624 

28-451 

29-545 

217 

Averages 

30-356 

of  sevente 

29-075 

en  years 

29-715 

1815—31. 

30-603 

28-531 

29-570 

2-07 

a.  b.  c.  These  are  corrected,  except  in  the  Yearly  Itange,  by  taking  of!’  a 
tenth  of  an  inch  from  the  Results,  the  Scale  having  been  placed  too  low  by  that 
quantity. 

d,  c,/,  g.  These  are  lower  by  what  difference  may  result  from  the  greater  ele¬ 
vation  of  Ack worth  above  the  sea,  and  for  which  no  correction  has  been  applied. 


70 


OF  THE  PRESSURE. 


The  most  striking  fact,  to  a  common  observer,  in  perusing  th  is 
Table,  will  probably  be  the  great  extent  of  range  of  the  Barome¬ 
ter  in  the  year  1821:  which  was  such  as  would  justify  an  exten¬ 
sion  of  the  Scale,  in  Instruments  destined  to  be  used  at  some 
elevation  above  the  level  of  the  sea,  to  the  point  of  27  inches, 
downward:  the  higher  extreme  seems  to  have  been  fixed  where 
it  should  be.  The  elevation  of  30-80  in.,  one  of  the  extreme 
points  of  the  range  for  1821,  has  been  attained  thrice  in  the 
course  of  seventeen  years.  With  regard  to  the  singular  depres¬ 
sion  to  27'80  in.,  I  need  not  do  more,  here,  than  refer  to  the 
Notes  under  Table  CLXXXVII.  in  vol.  iii.  where  it  occurs,  and 
is  treated  of;  and  to  Table  CLXXVII.  where  will  be  found  a 
remarkable  elevation,  which  this  depression  seems  to  have  served 
to  compensate. 

The  Mean  Range  continues  so  nearly  at  two  inches ,  that  this 
quantity  may  now  be  taken  as  representing  it  in  a  round  number. 

The  small  differences  in  the  averages  at  the  foot  of  this  Table, 
from  those  of  the  Table  in  page  61,  will  be  found  such  as  might  be 
expected  from  an  instrument  which  shows  at  all  times  the  extreme 
variation.  The  Mean  of  the  greatest  Monthly  elevations  rises  a 
little  higher,  and  that  of  the  depressions  descends  a  tenth  lower, 
bringing  down  with  it  the  Medium  from  29'7 to  29'7^  in.  on 
which  point  I  shall  presently  add  some  remarks. 


MONTHLY  RANGE  AND  EXTREMES  OF  THE  BAROMETER  AT  LON¬ 
DON,  &C.  CONTINUED. 

The  following  averages,  drawn  from  the  Table  C  3,  may  be  re¬ 
garded  as  a  continuation  of  this  part  of  the  subject ;  and  it  will  at 
once  appear,  that  in  reducing  them  to  a  set  of  curves,  on  the  same 
plan  as  the  former,  I  have  not  been  bestowing  on  them  a  useless 
labour.  Compare  Fig.  18  with  16,  and  Fig.  19  with  17-  The 
observations  were  by  the  Clock  Barometer. 
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12  3  4 


Fig.  18. 

5  «  7  8  9  10  11  12 


Fig.  19. 
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Month. 

Average 

of 

Maxima. 

Average 

of 

Minima. 

Difference 

or 

Mean  Range 

Greatest  :  Greatest 
elevation  in  depress,  in 
17  years.  J  17  years. 

Difference 

or 

full  range. 

1  Jan. 

30*515 

28*937 

1*578 

30*82 

2869 

2*13 

2  Feb. 

30*459 

29*024 

1  *435 

30*80 

28*45 

2*35 

3  Mar. 

30  417 

28*895 

1*522 

30*75 

28-35 

2*40 

4  Apr. 

30-330 

29*042 

1*288 

30*57 

28*50 

2*07 

5  May 

30*307 

29*262 

1  *045 

30*6 1 

29*06 

1  *55 

6  June 

30*282 

29*335 

0*947 

30*54 

29-12 

1*42 

7  July 

30-216 

29*375 

0*841 

30*57 

28*99 

1*58 

8  Aug. 

30*262 

29*235 

1  *027 

30-57 

28*75 

1*82 

9  Sept. 

30*292 

29-207 

1  *085 

30*50 

28*52 

1*98 

10  Oct. 

30*346 

29*009 

1  *337 

30*67 

28*52 

2*15 

11  Nov. 

30*377 

28*970 

1  *407 

30*65 

28*30 

2*35 

12  Dec. 

30*449 

28*820 

1*629 

30*80 

27*80 

3*00 

I  proposed  in  the  fonper  Edition  of  this  work,  to  remove  the 
marks  “  Fair,”  “  Changeable,”  “  Rain,”  &c.  from  the  parts  of  the 
scale  to  which  they  are  at  present  found  attached,  and  place  them 
anew  more  fitly,  with  some  reference  also  to  the  elevation  above 
the  sea  at  which  the  Barometer  is  to  be  used.  It  is  clear  that,  at 
the  level  of  the  sec/,  the  height  of  29'80  will  more  truly  represent 
the  Medium ,  or  the  limit  of  fair  and  wet  weather,  than  29  50,  at 
present  marked  changeable.  As  a  proposition  in  round  numbers, 
let  us  suppose  a  Barometer  intended  for  use  at  from  one  to  two 
hundred  feet  above  that  level ,  to  be  marked  changeable  at  29*70, 
and  so  in  proportion  lower  for  greater  heights,  up  to  GOO  feet, 
where  this  mark  would  be  at  29*30  in. ;  the  others,  which  are  of 
less  consequence,  being  placed  at  their  proportionate  distances 
above  and  below  it.  I  say  these  arc  of  minor  consequence,  because  I 
believe  that  in  employing  this  Instrument  as  a  weather-glass,  it  is 
needful  to  the  success  of  the  observer  to  attend  to  it  daily,  and  to 
watch  the  approach  of  the  quicksilver  to  the  true  limit  of  the  fair 
and  wet  indications ,  and  its  receding  from  this  in  ascent  or  de¬ 
scent;  with  attention  to  past  as  well  as  present  appearances.  Fair 
weather  and  sunshine  may  often  be  found  to  accompany  a  low 
state  of  the  Barometer ;  but  they  are  not  in  that  case  to  be  de¬ 
pended  on.  Continued  movements  in  either  direction,  may  be 
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safely  taken  as  indicative  of  a  corresponding  duration  in  the  wea¬ 
ther  they  imply;  and  when  the  quicksilver  in  its  downward  course 
has  passed  the  true  changeable  point,  Rain,  (if  it  have  not  fallen 
already,)  is  to  be  expected  in  its  rising  again  above  it ;  after 
which  the  fair  weather  indicated  by  that  rise  is  found  to  obtain. 
The  most  difficult  weather  of  all  for  the  husbandman,  when  his 
labours  require  a  certain  degree  and  continuance  of  dryness,  is 
that  in  which  the  quicksilver  makes  frequent  short  movements,  in 
ascent  and  descent,  still  keeping  about  the  point  which  answers  to 
the  limit  above  mentioned;  and  which  point  it  is  therefore  of  con¬ 
sequence  to  settle  accurately  for  him ,  according  to  the  elevation 
at  which  he  is  placed  above  the  sea. 

In  taking  out  a  Medium  height,  to  serve  for  a  standard,  in  com¬ 
paring  together  observations  with  the  Barometer,  (where  two  num¬ 
bers  are  added  together  and  the  sum  halved  for  the  result)  we  shall 
always  find  the  result  higher,  as  the  number  of  observations  is 
greater  that  enter  into  the  sums  used  for  the  operation.  Thus  the 
extremes  of  seventeen  years,  in  Table  C  3,  30-82  and  27'80  in. 
give  us  the  medium  height  29'31  in.:  but  take  the  average  of  se¬ 
venteen  years’  Extremes,  and  the  medium  rises  to  2957  in.  as 
seen  in  the  Table,  page  G9-  Again,  let  twelve  Monthly  Extremes 
be  first  averaged  for  each  point,  and  these  again  upon  the  years, 
and  we  have  29'7^5  in.  yet  is  this  more  than  a  tenth  below  the  true 
Mean  for  London,  which  would  be  the  result  of  the  above  operation 
performed  on  the  whole  of  the  daily  Maxima  and  Minima  for  the 
period.  The  reason  of  this  gradation  is  found  in  the  great  supe¬ 
riority  in  number  of  the  higher  daily,  or  other,  observations  over 
*  the  lower  ;  which,  occurring  more  rarely,  make  up  in  extent  what 
they  want  in  frequency. 
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OF  THE  WINDS. 

The  direction  in  which  the  wind  at  any  time  passes  over  us,  is  far 
from  constituting  the  whole  of  what  we  would  wish  to  know  on 
this  subject.  The  length  and  breadth  of  the  stream,  its  mean 
depth  and  velocity  ;  the  part  of  it  in  which  we  are  at  any  time 
situate ;  the  place  where  it  took  its  origin,  and  that  in  which  it 
wheels  about  to  assume  a  new  direction,  or  having  spent  its  force, 
becomes  stagnant ;  all  these  are  objects  of  reasonable  curiosity, 
which  might  perhaps  be  ascertained  by  distant  and  well-concerted 
observations.  At  present,  we  are  able  to  infer  only  now  and 
then  a  consequence,  from  the  comparison  of  results  found  at 
home  with  those  deducible  from  other  registers,  or  from  the  re¬ 
ports  obtained  from  the  coasts  by  mercantile  men  ;  who  arc  some¬ 
times  deeply  interested  in  the  cessation  or  continuance  of  particu¬ 
lar  winds. 

The  Yearly  and  Monthly  results  of  the  observations  contained 
in  the  second  volume  of  this  work,  will  constitute  the  matter  of  the 
present  section.  In  digesting  these,  I  have  assumed  Jive  classes  for 
the  winds.  The  observations  would  have  furnished  nine,  but  with 
limits  less  entitled  to  confidence  than  those  which  we  obtain  by 
embracing  a  greater  number  of  points,  and  thus  giving  a  chance 
of  mutual  compensation  to  some  inaccuracies,  inseparable  from 
the  smaller  divisions. 

The  First  Class  extends  from  North  to  East,  and  not  including 
the  latter  point;  that  is,  it  consists  of  my  N  and  NE  observations: 
and  so  of  the  rest. 

The  Second  Class  extends  from  East  to  South,  not  including 

9  O 

the  latter. 

The  Third  Class  from  South  to  west,  the  latter  not  included. 

The  Fourth  Class  from  West  to  North,  (not  included,)  com¬ 
pleting  the  compass. 

'flic  Fifth  Class  comprehends  the  variable  observations. 
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YEARLY  PROPORTIONS  OF  THE  SEVERAL  WINDS  IN  TEN  YEARS. 

The  following  Table  contains  a  statement  of  these  on  the  plan 
which  I  have  described,  the  few  days  wanting  in  my  Tables  being 
supplied,  for  the  purpose  of  calculation,  from  the  Register  of  the 
Royal  Society. 


Year 

N— E 

E— S 

S— W 

£ 

1 

> 

K" 

Var. 

1807 

69 

34 

113 

114 

35 

1808 

82 

38 

108 

103 

35 

1809 

68 

50 

123 

91 

33 

1810 

81 

72 

78 

83 

51 

1811 

58 

59 

119 

93 

36 

1812 

82 

66 

93 

91 

34 

1813 

76 

53 

92 

124 

20 

1814 

96 

65 

91 

96 

17 

1815 

68 

36 

121 

107 

33 

1816 

64 

66 

106 

102 

30 

Averages 

74,4 

53,9 

104,4 

100,4 

32,4 

This  Table  shows  that,  with  some  variation  in  different  years, 
there  obtains  a  proportion  between  the  different  classes  of  winds  in 
our  climate,  which  may  be  thus  stated. 

1.  A  wind  from  the  North,  or  between  that  and  the  East,  pre¬ 
vails  on  an  average  74  out  of  365  days  ;  the  greatest  amount  of 
its  number  being  96,  the  least  58  days. 

2.  A  wind  from  East  to  South,  54  days,  varying  in  different 
years  from  72  to  34  days. 

3.  A  wind  from  South  to  West,  104  days,  varying  from  123  to 
73  days. 

4.  A  wind  from  West  to  North,  100  days,  varying  from  124  to 
83  days. 

5.  Variable  winds  obtain  about  33  days,  or  the  remainder  of 
the  year,  their  number  being  from  51  to  1 7  days. 

The  last  mentioned  division,  from  the  arbitrary  manner  of 
noting,  is  probably  the  least  exact  in  its  limits :  there  being  un¬ 
doubtedly  many  days  on  which  the  observation  might  have  been 
carried  to  one  of  the  four  classes,  as  prevalent ;  and  others,  on 
which  the  term  variable  might  have  been  applied,  in  preference 
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to  the  denomination  set  down.  Yet  amidst  this  uncertainty  it  is 
worthy  of  remark,  that  in  seven  out  of  the  ten  years  its  proportion 
varies  only  from  30  to  36,  which  would  induce  the  conclusion 
that,  were  the  observations  uniformly  attended  to  in  this  respect, 
the  days  on  which  the  wind  changes  with  some  force  to  an  oppo¬ 
site  point  in  the  course  of  the  day ,  would  be  found  between 
those  limits. 

If  we  now  make  of  the  whole  two  great  divisions,  towards  East 
and  West,  allotting  the  variable  to  each  in  due  proportion,  we 
shall  have 

Easterly  winds  .  140 

W esterly  .  225 

365 

If  towards  North  and  South,  then 

Northerly  winds .  102 

Southerly  .  1/3 

365 


Thus  a  Westerly  direction  is  found  to  preponderate  by  about 
a  third  over  the  Easterly;  and  a  Northerly  direction  by  about  a 
ninth  over  the  Southerly,  in  the  winds  of  these  ten  years. 

1  suppose  that  a  careful  revision  of  the  observations,  with  the 
aid  which  might  be  got  from  other  registers,  would  introduce  some 
corrections,  but  probably  not  any  alterations  of  moment,  into  these 
averages.  A  different  scries  of  years  in  the  same  district  of  the 
island,  or  the  same  series  in  a  different  district,  might  also  give 
same  variation  in  the  results.  The  reader  is  therefore  to  be  on  his 
guard  against  applying  them  generally ,  at  least  for  the  present. 
I  have  no  comparative  results  to  introduce  on  this  occasion. 


MONTHLY  PROPORTIONS  OF  THE  DIFFERENT  WINDS  FOR  TEN 

YEARS. 

The  following  Table  exhibits  these  in  days  and  decimal  parts, 
the  classes  being  as  before,  and  the  term  from  1807  to  1316. 

In  the  First  Month ,  which  may  be  regarded  as  the  middle  of 
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Month. 

N— E 

E— S 

S— W 

W— N 

Var. 

1  Jan. 

6,8 

5,3 

7,0 

9,1 

2,8 

2  Feb. 

3,2 

4,0 

11,7 

7,4 

1,7 

3  Mar. 

9,8 

5,4 

6,6 

6,5 

2,7 

4  Apr. 

8,3 

5,6 

6,0 

6,4 

3,  / 

5  May 

5,9 

6,5 

9,0 

5,6 

4,0 

G  J  line 

7,1 

3,0 

7,2 

9,1 

3,6 

7  July 

4,o 

2,5 

9,5 

11,5 

3,0 

8  Aug. 

3,5 

2,9 

10,2 

12,9 

1,5 

9  Sept. 

6,4 

6,0 

8,0 

7,4 

9  9 

10  Oct. 

5,2 

5,0 

10,5 

7,4 

2,9 

1 1  Nov. 

7,8 

3,1 

8,8 

8,4 

1,9 

12  Dec. 

5,0 

4,6 

9,9 

9,7 

1,8 

Averages 

6,00 

4,50 

8,70 

8,45 

2,65 

winter,  we  have  little  more  than  a  mean  proportion  of  N — E 
winds  :  yet  the  Northerly ,  taken  together,  preponderate  by  a 
fourth  of  their  amount  over  the  Southerly  winds. 

In  the  Second  Month ,  the  proportions  of  Northerly  and  South¬ 
erly  are  reversed,  the  latter  exceeding  the  former  by  a  third;  and 
this  principally  through  the  falling  off  of  the  N — E  to  one  half, 
and  the  increase  of  the  S — W  to  their  highest  proportion  for 
the  year. 

In  the  Third  Month ,  the  N — E  are  in  greater  proportion  than 
in  any  other  part  of  the  year,  exceeding  their  own  average  by  more 
than  a  third. 

In  the  Fourth  Month ,  the  N — E  winds  abate  somewhat  of 
their  excess,  continuing  still  in  very  high  proportion.  This  and 
the  preceding  month  exhibit  about  the  same  total  preponderance 
of  Northerly  winds,  as  the  First  month:  and  in  both,  the  E — S 
class  being  above  its  average,  the  general  Easterly  direction  pre¬ 
vails  over  the  Westerly. 

In  the  Fifth  Month ,  the  Southerly  winds  resume  the  like  su¬ 
periority  as  in  the  Second.  The  E — S  class  is  at  its  maximum. 
The  N — E  having  decreased  for  two  months,  is  now  below  its 
average:  and  the  W — N  which  has  decreased  by  an  uninterrupted 
gradation  from  the  First  month,  is  at  its  minimum  proportion:  the 
variable  winds  are  at  their  highest  amount. 
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Sixth  Month:  a  preponderance  of  Northerly  winds  by  more 
than  a  third ;  chicfiy  from  the  return  of  the  W — N  class. 

Seventh  Month.  In  this  month,  the  class  of  W — N  decidedly 
prevails  over  the  rest:  the  S — W  is  also  in  high  proportion  ;  the 
N — E  very  low,  and  the  E — S  at  its  minimum ,  having  gone  of! 
for  two  months. 

The  Eighth  Month  exhibits  the  class  N — E  at  its  minimum , 
and  that  of  E — S  but  little  removed  from  it :  while  the  W — N 
is  at  its  maximum ,  having  increased  for  three  months,  and  the 
S — W  in  high  proportion,  having  increased  for  two  months.  This 
month  has  the  least  proportion  of  variable  winds. 

Ninth  Month.  We  have  here  almost  a  balance  between  the 
Northerly  and  Southerly  winds.  In  other  respects  the  class 
E — S,  (which  wre  must  remember  comprehends  the  former  point 
and  excludes  the  latter),  takes  a  little  from  the  rest,  and  is  but 
little  short  of  its  highest  amount. 

In  the  Tenth  Month ,  the  winds  on  the  North  and  South  sides 
of  East  are  very  nearly  equal :  but  the  S — W  class  predominates 
over  the  whole,  and  with  the  aid  of  the  E — S,  exceeds  the  North¬ 
erly  winds  by  a  fourth  of  the  sum  of  the  latter. 

Eleventh  Month.  Northerly  winds  now  predominate  by  a 
fourth  of  their  amount ;  chiefly  from  the  increase  of  the  class 
N — E  ;  and  the  proportion  of  variable  is  very  small. 

Twelfth  Month.  The  classes  in  this  month  do  not  depart 
very  far  from  their  respective  averages.  We  have  again  the 
Northerly  and  Southerly  almost  exactly  balanced;  while  the 
W csterly  are  nearly  double  the  sum  of  the  Easterly. 

The  monthly  proportions  of  the  several  classes  in  each  year , 
will  be  found  in  the  general  Table  D,  over  the  monthly  amounts 
of  rain.  I  shall  have  occasion  to  resume  the  subject  more  than 
once,  in  the  course  of  this  volume,  with  a  view  to  the  connexion 
of  particular  winds  with  the  variations  of  the  Barometer,  or  with 
dry  and  wet  seasons  ;  and  their  relation  to  the  Lunar  periods,  the 
Solstices,  and  the  Equinoxes  ;  but  it  was  proper  first  to  present  the 
reader  with  the  immediate  Results  of  the  Register  through  its  se¬ 
veral  divisions. 

The  subject  of  the  Winds  is  one  of  so  great  interest  to  the 
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community,  that  nothing  but  the  apparent  want  of  system,  in 
their  variations  in  these  latitudes,  can  have  prevented  men  of  sci¬ 
ence  from  studying  them  with  greater  attention,  and  bringing 
out  some  useful  results.  I  believe  the  experience  of  our  naviga¬ 
tors,  in  this  as  in  some  other  respects,  outruns  science,  and  fur¬ 
nishes  already  some  general  axioms,  respecting  the  Winds  com¬ 
monly  met  with  at  particular  seasons  in  our  climate.  It  would 
be  rendering  no  small  service  to  those  who  have  frequent  occasion 
to  quit  our  coast,  or  to  enter  our  harbours  from  the  seas,  could 
the  whole  of  the  information  already  within  our  reach  on  this  sub¬ 
ject  be  digested  in  a  systematic  form  for  their  use:  more  especi¬ 
ally,  as  it  might  enable  them  to  anticipate  with  greater  certainty 
the  recurrence  of  those  long  periods  of  NE,  and  SW  winds,  not 
improperly  termed  the  Monsoons  of  our  climate,  by  which  our 
communication  with  the  Atlantic  is  at  times  impeded,  at  others 
facilitated,  for  whole  months  together. 


YEARLY  PROPORTIONS  OF  THE  SEVERAL  CLASSES  OF  WINDS  IN 

SEVEN  YEARS. 

I  have  calculated  the  proportions  of  the  several  classes  of  winds 
in  the  Septenary ,  which  are  here  added  ;  so  that  the  reader,  with 
the  help  of  the  remarks  attached  to  the  Table  of  the  Decade ,  in 
p.  7 5,  may  perceive  the  general  agreement,  and  the  few  differences 
in  particulars,  of  the  two,  respecting  which  I  shall  not  say  any  thing 
more  at  present. 


Year. 

N— E 

E — S 

S— W 

W— N 

Var. 

1817 

77 

47 

113 

99 

29 

1818 

65 

77 

109 

82 

32 

1819 

79 

55 

94 

126 

1 1 

1820 

84 

57 

90 

117 

18 

1821 

61 

60 

105 

127 

12 

1822 

82 

58 

110 

106 

9 

1823 

67 

57 

103 

130 

8 

Averages 

73-6 

58-7 

103-4 

112-4 

17 
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MONTHLY  PROPORTIONS  OF  THE  SEVERAL  CLASSES  OF  WINDS  IN 

SEVEN  YEARS. 

The  like  comparison  may  here  be  made  between  the  Decade , 
presented  at  p.  77->  and  the  Septenary  extending  from  1817  to 
1823,  which  follows. 


Month. 

N— E 

E— S 

S— W 

W— N 

Var. 

1  Jan. 

4,3 

6,0 

10,0 

8,3 

2,4 

2  Feb. 

4,3 

3,6 

7,9 

9,9 

2,3 

3  Mar. 

5,0 

3,0 

9,6 

11,6 

1,8 

4  Apr. 

8,0 

6,7 

6,0 

7,7 

1,6 

5  May 

8,7 

6,1 

8,2 

7,0 

1,0 

6  June 

7,3 

4,1 

7,1 

10,2 

1,3 

7  July 

5,0 

3,0 

9,0 

12,0 

2,0 

8  Aug. 

0,1 

3,0 

8,5 

13,0 

0,4 

9  Sept. 

7,7 

5,0 

6,3 

9,7 

1,3 

10  Oct. 

6,9 

6,7 

9,3 

7,6 

0,5 

1 1  Nov. 

4,0 

6,0 

11,0 

8,0 

1,0 

12  Dec. 

6,3 

5,6 

9,7 

8,1 

1,3 

Averages 

6,14 

4,90 

8,50 

9,45 

1,41 

The  general  Tables  D,  and  D  2,  from  which  these  results  are 
taken,  may  be  consulted  for  a  more  minute  inspection.  T  have 
not  extended  the  statement  beyond  1823,  because  the  Decade  is 
not  complete  until  the  year  1833  shall  have  expired.  The  present 
materials  may  enable  the  reader  to  decide  for  himself  in  what  de¬ 
gree  my  former  conclusions  are  established  by  the  comparison,  in 
this  department  also,  with  more  recent  observations. 
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OF  THE  EVAPORATION. 

Experiments  made  with  a  view  to  ascertain  the  natural  Evapo¬ 
ration  differ  in  their  results  according  to  the  manner  in  which  the 
water  is  exposed.  If  it  be  fully  acted  upon  by  the  sun  and  wind, 
in  a  vessel  of  small  capacity,  the  quantity  evaporated  appears  in 
excess :  if  greatly  sheltered  from  both,  the  contrary.  In  the 
whole  of  the  experiments  detailed  in  the  Second  volume,  the  water 
was  placed  under  cover;  just  sufficiently  sheltered  to  prevent  the 
entrance  of  driving  rains,  and  consequently  the  direct  impulse  of 
the  sun’s  rays  when  much  elevated  above  the  horizon.  During 
the  first  three  years,  the  results  were  entered  almost  daily  in  the 
Tables ;  afterwards,  at  intervals  varying  from  two  to  ten  days,  or 
weekly.  But  in  the  year  1815,  having  substituted  for  these  re¬ 
sults  the  daily  indications  of  the  Hygrometer,  I  ceased  to  attend 
so  constantly  to  the  Evaporation. 


MEAN  EVAPORATION  IN  THE  YEAR. 

In  the  years  1807,  1808,  and  1809,  the  guage  being  elevated 
about  43  feet  from  the  ground,  exposed  to  the  SE,  and  subject 
to  the  free  action  of  the  wind  in  most  directions,  the  annual  ave¬ 
rage  result  was  37’8 5  inches. 

From  1810  to  1812  inclusive,  the  instrument  being  in  various 
situations,  for  the  most  part  lower  and  less  exposed,  the  annual 
average  was  3337  inches. 

Lastly,  in  the  space  from  1813  to  1815  inclusive,  the  guage 
being  upon  or  near  the  ground,  the  annual  results  averaged  only 
20-28  inches. 

Having  resumed  in  1818  the  observations  conducted  on  the 
ground,  I  obtained  in  eleven  months  a  total  of  about  23  inches; 
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OF  THE  EVAPORATION. 


to  which  if  we  add  a  mean  result  for  the  month  omitted,  wre  shall 
have  for  this  year  (so  remarkable  for  its  hot  and  dry  summer)  an 
Evaporation  of  nearly  twenty-jive  inches:  a  quantity  not  dispro¬ 
portionate  to  the  average  of  the  three  years  last  recited,  consider¬ 
ing  that  the  calmness  of  the  air  during  this  summer  was  as  re¬ 
markable  as  its  high  temperature. 

The  Evaporation  obtained  in  1818  very  nearly  equals  the  an¬ 
nual  average  depth  of  rain  about  London.  In  years  with  a  cool 
or  wet  summer  it  falls  below  this  standard:  but  on  account  of  the 
acceleration  to  which  this  process  is  liable  by  the  effect  of  strong 
winds,  it  is  diflicult  to  make  an  accurate  comparison  in  twro  seasons 
of  unequal  temperature.  Nor  is  it  likely  that  with  a  little  water, 
exposed  in  a  vessel  of  a  few  inches  diameter,  ive  should  obtain  a 
complete  solution  of  this  problem,  as  it  is  set  before  us  on  the 
great  scale  of  nature.  The  first  or  second  of  the  three  averages 
above  stated  may  perhaps  approximate  to  the  Evaporation  from 
our  rivers,  the  surface  of  which  is  always  in  motion  by  the  winds 
and  currents :  the  third  may  be  considered  as  representing  that 
of  small  canals,  ponds,  and  reservoirs. 


EVAPORATION  IN  THE  DIFFERENT  SEASONS  OF  THE  YEAR. 

The  Monthly  results  which  form  the  basis  of  this  section  are 
digested  in  the  general  Table  E,  at  the  end  of  the  volume. 
The  series  (of  eight  years  and  a  half)  is  an  interrupted  one,  but 
it  presents  at  least  seven  results  for  constructing  each  of  the 
monthly  averages  at  the  foot  of  the  Table.  These  averages  run, 
as  might  have  been  expected,  with  a  general,  but  not  uniform, 
relation  to  the  Monthly  Mean  temperature.  The  cause  of 
Evaporation  is  the  heat  contained  in  the  fluid,  and  it  has  been 
long  since  shown  that,  other  things  being  equal,  the  effect  is  in 
relative  proportion  to  the  temperature.  But  in  nature  it  is 
always  modified  by  the  quantity  of"  vapour  already  subsisting  in 
the  atmosphere,  considered  relatively  to  the  temperature  of  the 
latter.  For  instance,  in  the  Third  month  1807,  the  mean  tempe¬ 
rature  of  which  was  42",  the  Evaporation  amounted  to  2(>G  in. : 
but  in  the  Tenth  month  of  the  same  year,  with  a  temperature 
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somewhat  exceeding  42°,  and  more  wind,  it  was  only  1*86  in.: 
the  difference  being  plainly  caused  by  the  autumnal  season. 

If  we  take  the  Twelfth,  First,  and  Second  months  as  the  Win¬ 
ter,  and  the  remaining  months  in  similar  classes  of  three,  for  the 
other  seasons,  and  divide  the  average  Evaporation  among  the 


four  classes,  it  will  stand  thus : 

Evaporation.  Mean  Temp. 

Winter  ....  3*587  37*20 

Spring .  8*856  48*06 

Summer  ....  11*580  60*80 

Autumn  ....  6*444  49*13 


I  have  added  the  mean  Temperature  for  each  season  as  thus 
divided,  the  total  of  degrees  of  mean  Temperature  being  195*19, 
and  that  of  mean  Evaporation  30*467  for  the  year. 

Then  195*19  :  30*467  :  :  37*20  :  5*806 

195*19  :  30*467  :  :  48*06  :  7*501 

195*19  :  30*467  :  :  60*80  :  9*490 

195*19  :  30*467  :  :  49*13  :  7*668 

The  four  results  thus  brought  out  being  the  quantities  which 
ought  to  have  been  raised  in  vapour  in  each  season,  had  the  effect 
been  in  strict  proportion  to  the  Temperature,  it  follows  that  in 
the  three  months  here  taken  as  Spring  the  Evaporation  is  aug¬ 
mented  by  about  a  sixth  part,  and  in  those  taken  as  Summer 
above  one  fourth  part,  in  consequence  of  the  dryness  of  the  air 
in  these  seasons:  while  in  the  three  months  taken  as  Autumn  it 
is  lessened  by  more  than  a  sixth,  and  in  those  taken  as  Winter 
by  considerably  more  than  a  third,  in  consequence  of  the  damp¬ 
ness  of  the  air. 

To  examine  more  particularly  the  monthly  results — we  see 
that,  as  the  Temperature  advances  in  the  fore  part  of  the  year, 
the  Evaporation  on  the  whole  increases  steadily;  but  in  par¬ 
ticular  years  it  receives  a  check  in  some  part  of  the  spring,  which 
is  afterwards  made  up  by  a  sudden  increase.  The  reason  of  this 
is  sometimes  obvious  in  the  variations  of  Temperature;  as  in  the 
year  1809,  where  I  have  annexed  the  mean  Temperatures  to  the 
results.  The  rate  is  likewise  occasionally  kept  down  in  this  part 
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of  the  year  (as  in  the  latter  months)  by  frosty  weather.  The 
very  great  increase  in  a  fine  spring  may  possibly  be  clue,  in  part, 
to  the  electric  state  of  the  air  in  such  seasons.  For  although 
Electricity,  in  the  low  degree  in  which  it  is  applied  by  nature  at 
the  Earth’s  surface,  may  not  sensibly  promote  the  actual  emis¬ 
sion  of  vapour  from  water,  it  may  tend  greatly  to  increase  the  re¬ 
tentive  power  of  the  air,  by  rendering  the  particles  of  the  mixture 
of  gases  and  water  in  a  higher  degree  mutually  repulsive,  or  in 
other  words,  by  keeping  up  the  elasticity  of  the  atmosphere. 

I  have  attributed  an  occasional  low  rate  of  Evaporation  in 
Spring  to  the  state  of  the  Temperature.  Without  destroying 
this  position,  we  may  however  invert  the  terms,  and  say  that  it  is 
then  even  colder  because  of  the  evaporation.  It  cannot  be 
doubted  that  the  sharpness  of  our  NE  breezes  in  Spring  is  in 
measure  the  result  of  their  excessive  dryness,  relatively  to  the 
Temperature  which  prevails:  in  consequence  of  which  they  ab¬ 
stract  the  heat  from  the  animal  system  by  means  of  the  moisture 
on  the  skin,  which  they  convert  with  peculiar  rapidity  into  va¬ 
pour. 

In  the  latter  part  of  Spring  the  guage  sometimes  indicates  an 
abundant  supply  of  vapour,  when  in  fact  very  little  is  poured 
into  the  atmosphere  from  the  Earth ;  the  surface,  and  even  some 
considerable  depth  under  it,  being  already  dried  by  the  sun  and 
wind.  It  is  then  that  we  perceive  the  effects  of  the  natural  irri¬ 
gation,  carried  on  by  means  of  the  vapour  diffused  in  the  day¬ 
time  from  canals,  rivers,  &c.  and  condensed  by  night  in  copious 
dews,  which  descend  on  the  neighbouring  herbage.  Should  the 
season  afterwards  prove  showery,  a  great  quantity  of  the  first 
water  that  falls  is  vapourised  by  the  heated  Earth,  with  a  rapidity 
of  which,  again,  the  gunge  gives  no  proper  indication.  This 
vapour  may  even  continue  to  be  thrown  up,  after  the  air  has  be¬ 
gun  to  approach  towards  saturation,  and  thus  contribute  to  the 
formation  of  the  next  rain.  And  the  water  may  be  thus  driven 
from  the  Earth  to  the  clouds,  and  returned  again  in  rain,  until 
the  surface,  being  cooled  down,  is  prepared  for  desiccation  under 
the  solar  rays  by  a  drier  current.  The  sudden  change  from  a 
dry  to  an  extremely  humid  state  of  the  air,  immediately  after  our 
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Spring  and  Summer  showers,  is  often  sufficiently  obvious  to  be 
detected  by  the  most  superficial  observer :  it  is  generally  due  to 
this  sudden  and  copious  production  of  vapour  at  the  surface. 
The  Spring  and  Summer  are  our  most  variable  seasons  in  point 
of  hygroscopic  dryness. 

In  the  Autumn,  or  rather  at  the  approach  of  Winter,  the  rate 
of  the  production  of  vapour  declines  with  great  rapidity.  The 
commencement  of  a  saturated  state  of  the  air,  while  as  yet  pre¬ 
cipitation  has  not  generally  commenced,  gives  to  our  fine  autum¬ 
nal  weather  a  delicious  softness,  the  reverse  and  the  compensa¬ 
tion  of  those  keen  blasts  which  so  often  attend  the  vernal  season. 

But  this  state  does  not  continue  long.  On  the  approach  of 
the  first  frost — indeed  during  a  great  part  of  our  ordinary  win¬ 
ters,  the  earth  and  waters  retaining  a  temperature  somewhat 
above  that  of  the  air,  continue  by  the  force  of  this  inherent 
warmth  to  emit  vapour.  This  is  continually  undergoing  decom¬ 
position,  and  it  fills  the  air  with  a  mist,  which,  when  by  no  means 
dense  enough  to  constitute  what  we  call  fog,  would  yet  appear  to 
an  observer  stationed  above  its  limits,  as  a  white  veil  thrown  over 
the  whole  face  of  the  country:  thicker  indeed  in  the  valleys  and 
along  the  course  of  the  rivers,  but  nowhere  in  our  district  sur¬ 
mounted  by  the  land. 


EVAPORATION  UNDER  DIFFERENT  CIRCUMSTANCES  OF  WIND, 

TEMPERATURE,  &C. 

There  are  few  days  in  the  whole  year  in  which  some  vapour  is 
not  raised  from  the  guager  but  the  process  is  apparently  sus¬ 
pended  while  dew  falls  by  night.  A  state  of  the  air  analogous 
to  this  appears  to  be  the  cause  of  its  complete  interruption  by 
day  :  of  which  the  reader  will  find  some  instances  in  the  Tables, 
chiefly  in  the  vicinity  of  the  Winter  solstice,  and  at  the  approach 
of  frost. 

It  is  not  always  suspended  during  rain ,  as  I  have  ascertained 
by  direct  experiment.  The  rate  is  however  usually  much  less  on 
those  days  in  which  rain  falls,  and  it  is  liable  to  a  rapid  increase 
immediately  afterwards. 
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Sometimes,  an  excess  in  the  rate  is  found  to  precede  rain,  whe¬ 
ther  from  the  agitation  of  the  air,  or  the  effects  of  electricity,  or 
from  both  causes,  I  have  not  attempted  to  determine. 

The  calm  which  attends  a  change  of  wind  sensibly  lowers  the 
rate:  which  also  decreases,  as  might  be  expected,  upon  the  going 
off  of  a  wind  which  has  blown  steadily  for  some  days. 

A  moist  current  of  air  flowing  in  upon  us  will  sometimes  check 
the  Evaporation,  although  rain  be  not  produced  from  it. 

Examples  of  the  gradual  increase  of  the  rate  of  Evaporation, 
in  consequence  of  an  elevation  of  the  daily  Temperature,  and  its 
decrease  by  the  contrary,  as  likewise  of  the  variations  to  which  it 
is  subject  in  windy  weather,  are  so  numerous  in  the  Tables  that 
it  is  needless  to  instance  them. 


GREATEST  AND  LEAST  MONTHLY  AND  DAILY  EVAPORATION. 

The  greatest  Evaporation  in  a  month  by  the  higher  gunge, 
was  about  6  inches :  in  this  case  a  number  of  favourable  circum¬ 
stances  appeared  to  concur:  a  high  Spring  Temperature  suc¬ 
ceeding  to  protracted  cold ;  dry  winds  and  an  abundant  electricity. 

The  smallest  Monthly  results  are  found  at  the  approach  and 
during  the  continuance  of  the  great  frost  of  1813 — 14.  And 
here  we  have  a  striking  example  of  the  retarding  effect  of  a  moist 
air  on  the  process.  In  the  last  month  of  1813,  with  great  fogs 
prevailing,  the  mean  Temperature  being  38°  43,  the  Evapora¬ 
tion  was  0*21  in.  (in  all  probability  the  lowest  amount  in  ten 
years,)  but  in  the  first  three  months  of  1814,  the  frost  having 
set  in  with  rigour,  and  cleared  the  air,  we  have  a  gradation  of 
increasing  results  thus,  0  25,  0  36,  0  83  in.  with  the  mean  Tem¬ 
peratures  26°  71?  83°  17?  and  37°  82,  all  inferior  to  the  former, 
and  the  first  of  them  almost  12°  below  it:  which  difference  in  the 
effect  is  plainly  due  to  the  extreme  dryness  of  the  currents  pre¬ 
vailing  in  the  latter  period. 

Indeed,  the  most  intense  cold  is  insufficient  of  itself  to  put  a 
stop  to  the  formation  of  vapour.  Ice  evaporates  freely  during  a 
clear  frosty  night;  as  I  have  repeatedly  convinced  myself  by  di¬ 
rect  experiment:  see  Tables  28,  90,  95,  of  the  first  volume.  I11 
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the  former  of  these  experiments,  a  circular  .area,  live  inches  in 
diameter,  lost  150  grains  between  sunset  and  sunrise.  This  is  at 
the  rate  of  more  than  8000  Troy  pounds  of  ice,  or  near  1000  gal¬ 
lons  of  water,  from  an  acre  of  surface,  in  that  time.  The  absorp¬ 
tion  of  heat,  necessary  to  the  composition  of  so  much  vapour 
within  a  small  space  of  the  atmosphere,  must  be  prodigious.  In 
one  instance  of  this  kind,  I  found  the  depression  of  Temperature 
to  exceed  10  degrees  ;  the  Thermometer  on  the  snow  being  at  6°  5, 
while  that  at  five  feet  elevation  was  at  17o.  Some  part  of  this 
cold,  however,  might  be  ascribed  to  the  radiation  from  the  surface 
of  the  snow. 

With  these  facts  before  us,  we  need  not  wonder  to  hear  that  a 
moderate  fall  of  snow  is  sometimes  entirely  taken  up  again, 
during  a  succeeding  Northerly  gale,  without  the  least  sign  of 
liquefaction  on  the  surface.  In  deeper  snows,  the  surface  after  a 
while  becomes  curiously  grooved,  scooped,  and  channelled,  from 
the  same  cause :  which  effect  is  most  conspicuous  around  the 
trunks  of  trees,  and  near  the  interstices  of  paling, — in  short, 
wherever  the  stream  of  air  acquires  force  in  a  particular  direction. 
A  little  observation  will  satisfy  any  one  that  the  snow  is  not  re¬ 
moved,  on  these  occasions,  merely  by  being  driven  before  the 
wind. 

Consistently  with  these  facts,  a  sensible  change  in  the  air  to  a 
dry  state,  after  damp  foggy  weather  in  winter,  may  be  always 
safely  placed  among  the  indications  of  approaching  frost. 

To  return  to  some  considerations  connected  with  the  higher 
extreme  of  Temperature — a  rapid  decrease  of  the  daily  Evapora¬ 
tion  in  hot  weather  may  furnish  a  prognostic  of  approaching 
thunder  and  rain,  very  convenient  to  add  to  those  we  possess  al¬ 
ready.  The  greatest  Evaporation  in  one  day  (a  single  instance 
excepted)  which  I  have  ever  seen,  occurred  on  the  17th  of  the 
Fifth  month,  May,  1809-  On  that  day  the  amount  was  0  39,  on 
the  following  day  0-28,  on  the  next  0-14  inches:  the  correspond¬ 
ing  mean  Temperatures  being  07°,  7^°  5?  and  04°, and  consequently 
furnishing,  in  respect  of  heat,  no  adequate  cause  for  the  decrease. 
But  in  the  evening  of  the  19th  occurred  that  tremendous  storm 
of  hail,  rain,  and  thunder,  which  I  have  particularly  described 
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under  Table  32  of  the  first  volume:  and  I  cannot  help  sup¬ 
posing  that,  on  this  occasion,  the  local  influence  of  heat,  aided  by 
an  electric  charge  in  the  air,  had  suddenly  raised,  as  it  were,  a  mound 
of  vapour  into  those  elevated  regions,  which  it  rarely  visits  in 
these  latitudes,  and  where  it  is  subject,  from  the  contiguity  of  an 
intensely  cold  medium,  to  complete  and  extensive  decomposition; 
in  which  seems  to  lie  the  true  cause  of  the  prodigious  develop¬ 
ment  of  electricity  manifested  on  those  occasions.  In  the  same 
Table  the  reader  will  find  a  decrease  of  the  daily  Evaporation  in 
this  ratio,  0  33,  0  26,  0T9  followed  by  a  tempest  of  wind,  and  a 
week’s  wet  weather  :  but  in  this  case  the  Barometer,  Tempera¬ 
ture,  and  Sky,  furnished  concurrent  indications. 

The  going  off'  of  the  excessive  heat  in  the  Seventh  month, 
1808,  of  which  I  have  already  treated,  in  stating  the  Extremes 
of  the  Climate,  under  the  head  Temperature ,  was  attended 
at  Plaistow  (although  the  reaction  in  the  atmosphere  took  place 
about  Gloucester)  with  the  following  rapid  decrease  in  the  daily 
rate  of  evaporation.  The  hottest  day  being  0  35,  the  four  fol¬ 
lowing  were  031,  027,  O’kO,  0T6  inches:  and  this  without 
more  than  a  few  drops  of  rain  in  our  own  immediate  neighbour¬ 
hood.  The  Notes  and  appended  Extracts  from  different  publica¬ 
tions,  in  Volumes  2  and  3,  will  be  found  to  present  some  curious 
instances  of  excessive  Evaporation,  connected  with  peculiar  loca¬ 
lities  and  seasons,  to  which  I  need  not  here  refer  particularly. 


89 


OF  THE  MOISTURE  BY  THE  HYGROMETER. 

While  the  Evaporation  Guage  indicates  the  rate  of  the  produc¬ 
tion  of  vapour  from  surfaces  capable  of  affording  it  to  the  air,  the 
Hygrometer  informs  us  of  the  state  of  the  latter  as  approaching 
more  or  less  towards  a  relative  maximum  of  moisture;  the  exist¬ 
ence  of  which,  whether  in  higher  or  lower  atmosphere,  is  com¬ 
monly  followed  by  rain. 

At  elevations  of  a  few  feet,  the  Index  of  the  Hygrometer  is 
usually  found  at  sunrise  on  the  moist  side  of  the  Mean  of  the 
season.  As  the  sun  advances,  in  a  fine  morning,  it  recedes  to¬ 
wards  the  dry  side,  sometimes  with  considerable  rapidity,  passing 
through  twenty  degrees  of  the  scale  by  noon.  In  the  evening,  if 
not  earlier,  it  returns  again  towards  moisture.  To  obtain  a  true 
Mean  of  variations  so  considerable,  it  would  be  needful  to  take  a 
number  of  observations  at  equal  intervals  through  the  twenty-four 
hours,  and  average  them.  But  I  am  not  aware  that  any  observer 
has  yet  gone  so  far  as  to  obtain  the  extremes  indicated  in  that 
period,  in  order  to  record  a  daily  Medium.  In  fact,  the  present 
observations  have  the  same  disadvantage  as  would  attend  those  on 
Temperature,  were  the  Thermometer  inspected  but  once  in  the 
day,  at  a  fixed  hour.  The  time  which  mere  convenience  induced 
me  to  adopt  is  nine  in  the  morning.  About  the  Equinoxes,  this 
hour  is  a  medium  between  sunrise  and  noon,  and  consequently  a 
very  fit  time  to  obtain  a  mean  result.  But  in  winter  it  approaches 
too  near  to  sunrise,  and  in  summer  recedes  too  far  from  it.  Im¬ 
perfect  as  my  results  are,  on  this  and  other  accounts,  they  are  yet 
too  valuable  to  be  passed  over,  and  I  shall  here  give  a  summary 
of  them  with  some  remarks. 


90 


OF  THE  MOISTURE  BY  THE  HYGROMETER. 


MONTHLY  MEAN  OF  DE  LUc’s  HYGROMETER  FOR  FOUR  YEARS, 
FROM  DAILY  OBSERVATIONS  MADE  AT  9  IN  THE  MORNING. 


1815 

1816 

1817 

1818 

1819 

Averages 

1.  Jan. 

81 

80 

78 

81 

80 

2.  Feb. 

78 

67 

81 

75 

75 

3.  Mar. 

67 

64 

65 

71 

67 

4.  April 

59 

52 

61 

69 

60 

5.  May 

+57 

52 

+57 

64 

57 

6.  June 

1-49 

47 

+47 

66 

52 

7.  July 

47 

45 

63 

52 

8.  Aug. 

+50 

52 

+47 

59 

52 

9.  Sept. 

1-61 

64 

58 

+66 

71 

64 

10.  Oct. 

73 

78 

+59 

73 

71 

!  11.  Nov. 

79 

84 

+76 

81 

80 

12.  Dec. 

79 

83 

78 

80 

80 

The  results  marked  *f*  are  the  mean  of  a  deficient  number  of 
daily  observations,  varying  from  thirteen  to  twenty-live  days  in 
the  month. 

The  general  mean  of  these  observations  is  66:  and  the  state 
of  moisture  about  the  Equinoxes,  it  will  be  observed,  approaches 
near  to  the  mean,  the  average  of  the  Third  month  being  one  de¬ 
gree  moister,  and  that  of  the  Ninth  two  degrees  drier. 

The  extreme  Monthly  averages  are  80  for  Winter,  and  52  for 
Summer;  which  points  are  equidistant  from  the  general  mean. 
In  the  Spring  and  Autumn,  the  averages  exhibit  a  gradation  from 
each  of  these  points  to  the  other.  It  is  obvious,  that  had  the 
observations  been  made  always  at  noon,  the  Medium  and  Extremes 
would  have  been  respectively,  and  perhaps  proportionately,  nearer 
to  dryness:  had  they  been  made  always  at  an  hour  equidistant 
between  sunrise  and  noon,  the  two  extremes  would  have  approx¬ 
imated  nearer  to  the  medium.  As  it  is,  they  mark  strongly  the 
character  of  the  respective  seasons  of  our  climate  in  point  of  mois¬ 
ture  or  dryness ;  and  those  of  our  medical  practitioners  who  at 
present  attend  to  the  Thermometer,  as  an  assistant  to  their  judg¬ 
ment  in  anticipating  the  prevailing  diseases  of  the  season,  will 
perhaps  be  able,  with  the  help  of  some  such  standard  as  this 
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Table,  to  avail  themselves  of  the  Hygrometer  also,  for  the  like 
laudable  purpose. 


CONNEXION  OF  THE  MOVEMENTS  OF  THE  HYGROMETER  WITH 

EVAPORATION  AND  RAIN. 

Ill  general,  a  comparative  degree  of  dryness  by  the  Hygrome¬ 
ter  is  connected  with  Evaporation  and  fair  weather ;  and  of  mois¬ 
ture,  with  precipitation  and  rain;  regard  being  had,  in  both  cases, 
to  the  mean  of  the  season.  During  the  Lunar  period,  commenc¬ 
ing  with  the  8th  of  the  Fourth  month  1817  (Tab.  130),  there  fell 
only  0*28  inches  of  rain  :  the  Hygrometer  at  nine  a.  m.  was  never 
beyond  63,  and  once  at  34,  the  mean  of  the  period  49.  In  the 
next  Lunar  period,  there  fell  3T8  inches,  during  which  the  Hy¬ 
grometer  was  once  at  80,  and  the  mean  of  the  period  was  54. 

But  there  are  exceptions  to  be  noticed  here.  In  Summer, 
when  precipitation  is  actually  going  on  above,  and  thunder- clouds 
are  already  formed,  the  air  below  may  continue,  from  the  intense 
heat  and  the  arid  state  of  the  soil,  hygroscopically  dry.  An  in¬ 
stance  of  this  occurs  presently  after  the  above,  in  Tab.  132,  Sixth 
month  24,  Hygrometer  at  nine,  47,  (the  mean  of  the  period,) 
“  Morning  cloudy,  then  fine:  in  the  evening  heavy  rain,  with 
hail,  thunder,  and  lightning:  Hygrometer  before  the  storm,  36.” 
Next  morning  at  nine  it  was  61,  the  rain  having  afforded  vapour: 
but  dry  indications  again  came  on,  followed  by  other  thunder¬ 
storms,  to  the  close  of  the  period,  which  afforded  2-81  inches  of 
rain. 

In  Winter,  on  the  contrary,  the  air  is  sometimes  very  moist  for 
a  considerable  time,  without  rain:  chiefly  during  the  prevalence 
of  foggy  days  and  frosty  nights,  with  a  high  Barometer :  for  an 
instance  of  which  see  a  space  of  more  than  two  weeks,  following 
the  Winter  Solstice,  1818,  (Tab.  151).  In  clear  sunny  days  of 
frost,  however  severe,  it  is  otherwise:  the  hygrometer  indicated 
several  times  a  dryness  of  46  to  50  in  the  middle  of  the  day,  dur¬ 
ing  the  intense  cold  in  the  Second  month  1816.  See  Tab.  115, 
which  also  presents  some  examples  of  the  moist  extreme,  followed 
by  snow.  In  Tables  124,  125,  126,  (in  the  Autumn  and  Win- 


92 


OF  THE  MOISTURE  RY  THE  HYGROMETER. 


ter  of  1816)  will  be  found  a  number  of  examples  of  hibernal  mois¬ 
ture,  some  with,  and  others  without  the  accompaniment  of  rain. 
For  an  example  of  Summer  moisture  brought  on  by  the  fall  of 
rain,  it  may  suffice  to  point  out  Tab.  145,  Seventh  month  12; 
where  the  Hygrometer,  having  been  for  several  mornings  at 
46 — 42,  was  brought  at  once  by  this  cause  to  79. 

A  rapid  movement  of  the  Index  towards  dry,  in  the  morning, 
seems  to  indicate  a  fair  day,  notwithstanding  unfavourable  signs 
in  other  respects.  See  Tab.  116,  Third  month  16:  also  Tab. 
110,  Eighth  month  29,  consulting  the  Notes.  But  extreme  and 
unusual  dryness  should  be  suspected:  see  the  same  Table,  under 
Seventh  month  14,  when  a  kind  of  Harmattan  seems  to  have 
been  blowing,  and  the  Index  receded  to  22,  (the  driest  point  at 
which  I  have  seen  it)  yet  rain  followed  in  about  48  hours,  though 
a  very  dry  time  before,  and  for  some  days  after. 

On  the  other  hand,  if  the  Index,  when  found  on  the  moist  side, 
in  the  morning  after  a  fair  day,  continue  stationary,  or  advance  to 
a  higher  number,  rain  is  to  be  expected;  and  this  is  perhaps 
among  the  most  certain  indications  of  such  a  change.  See  the 
same  Table  under  Ninth  month  24,  25,  and  consult  the  fore  part 
of  the  following  Table.  See  also  Tab.  147,  Eighth  month  27, 
and  Ninth  month  1,  4,  15,  with  the  Notes.  A  change  towards 
dryness  during  vain  or  snow  is  favourable,  at  whatever  time  it 
occurs.  See  Tab.  1(>7,  Sixth  month  14,  the  Note;  and  126, 
Eleventh  month  10,  with  the  Note. 

But  the  most  valuable  prognostics  are  afforded  by  a  progress 
from  day  to  day  towards  the  moist  extreme  of  the  season.  Nu¬ 
merous  instances  of  this  gradation  occur  in  the  course  of  the  Ta¬ 
bles  :  and  it  is  observable,  that  a  retrograde  movement  towards 
dryness  often  takes  place  during  the  wet  or  showery  weather, 
which  the  preceding  advance  towards  the  moist  extreme  had  pre¬ 
pared  us  to  expect.  It  will  suffice  to  bring  the  following  cases  in 
proof — Tab.  137,  Eleventh  month  27,  to  Tab. 138,  Twelfth  month 
19;  and  Tab.  140,  Second  month  13,  to  the  end. 

Such  are  the  results  of  the  few  observations  which  1  have  inci¬ 
dentally  made  on  the  movements  of  this  instrument,  in  connexion 
with  other  indications :  and  they  tend  to  show  that  a  regular  at- 
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tention  to  it  in  this  way  would  reward  the  pains  of  the  observer. 
It  would  be  necessary  to  complete  success,  to  ascertain  the  mean 
proportion  of  the  scale  through  which  the  Index  recedes ,  in  a 
given  time  after  sunrise  in  each  season  :  by  comparing  the  daily 
quantity  with  which,  a  judgment  might  often  be  formed  as  to  the 
proximity  of  rain.  The  more  palpable  sign  of  this,  given  by  the 
advance  towards  moisture  in  the  forenoon,  would  then  likewise  be 
frequently  found  useful. 
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OF  THE  DEW-  OR  VAPOUR  -  POINT. 

I  had  given  so  little  practical  attention  to  this  part  of  the  sub¬ 
ject  of  Hygrometry,  that  it  would  have  been  suffered  to  pass 
unnoticed  here,  but  for  the  appearance  of  a  new  instrument, 
adapted  to  the  more  ready  discovery  of  the  vapour-point;  and 
which  has  come  under  my  notice  only  since  the  last  section  was 
finished  at  press. 

The  introduction  of  this  process  into  Meteorology  is  due,  in 
common  with  many  other  original  ideas  and  operations,  to  my 
friend  John  Dalton.  It  consists  essentially  in  ascertaining,  by 
means  of  a  cold  body,  the  temperature  at  which  the  vapour  dif¬ 
fused  in  the  atmosphere  will  begin  to  be  decomposed  and  to  de¬ 
posit  its  water.  The  familiar  fact  of  the  dew  which,  in  certain 
seasons,  immediately  forms  on  the  outside  of  a  glass  vessel,  newly 
filled  with  water  from  a  deep  well,  may  serve  to  illustrate  the 
process:  the  intention  is,  to  discover  the  precise  temperature  at 
which  a  body  will  begin  thus  to  elicit  water  from  the  air;  and 
by  comparing  this  with  the  temperature  of  the  air,  to  judge  of 
its  approach  towards  saturation:  it  being  manifest,  from  our 
knowledge  of  the  superior  attraction  of  the  permanent  gases  for 
heat,  that  the  moment  the  air  itself  shall  arrive  at  the  tempera¬ 
ture  indicated  by  the  cold  body,  it  will  perform  the  same  office — 
it  will  rob  the  vapour  diffused  in  it  of  a  portion  of  its  constituent 
heat,  and  separate  the  water  in  dew,  mist,  or  rain. 

Only  three  experiments  of  this  kind  are  recorded  in  my  obser¬ 
vations  in  the  First  volume.  In  the  first,  Tab.  I.,  I  found  the 
dew-point  but  one  degree  below  the  temperature  of  the  air  at 
noon.  On  that  day  there  was  no  sensible  evaporation  by  the 
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guagc,  and  the  rains,  which  had  prevailed  some  time,  continued 
for  several  days  after.  On  the  second  occasion,  Tab.  07,  1 
found  it  at  2  h.  30  m.  p.  m.  within  3°  of  the  temperature  of  the 
air.  “  In  an  hour  afterwards,  it  began  to  rain  steadily,  and  there 
fell  more  than  half  an  inch  in  depth.”  The  third  time,  Tab.  83, 
u  the  air  was  so  loaded  with  vapour  at  9  p.  m.  as  to  deposit  water 
on  a  glass  vessel  cooled  to  58°,  the  lowest  temperature  of  the 
following  night  being  53°.  At  this  time  it  began  to  rain  heavily, 
ceasing  at  10,  with  thunder  and  lightning  still  in  the  North.” 
In  effect,  during  this  and  the  four  following  days,  there  fell  above 
two  inches  of  rain. 

The  time  and  trouble  required  to  perform  the  operation  on 
purpose  (for  an  accidental  deposition  on  a  glass  has  sometimes 
suggested  the  comparison  of  the  temperatures)  have  prevented 
frequent  experiments  on  my  part.  It  is  therefore  with  some 
satisfaction  that  I  notice  the  introduction  of  Daniell's  Hygrome¬ 
ter ,  of  the  construction  and  uses  of  which  an  ample  account  is 
given  in  the  Quarterly  Journal  of  the  Royal  Institution,  No.  16, 
together  with  a  Meteorological  Journal  of  four  months,  containing 
its  indications,  by  the  inventor. 

In  this  instrument,  the  design  of  which  appears  to  have  been 
taken  from  the  model  of  Leslie’s  Hygrometer  and  Wollaston’s 
Cryophorus,  the  requisite  degree  of  cold  is  produced  at  all  times, 
with  ease  and  certainty,  by  means  of  the  evaporation  of  a  few  grains 
of  ether.  The  ether  being  dropped  on  the  surface  of  a  hollow  sphere 
of  glass,  covered  with  muslin,  and  full  of  the  vapour  of  ether,  an 
immediate  condensation  of  the  latter  generates  a  vacuum  within  it: 
into  this  a  second  evaporation  of  ether  instantly  takes  place  from  a 
second  naked  bulb  partly  filled  with  that  liquid,  and  connected  with 
the  former  by  a  tube.  The  cold  thus  produced  in  the  second  bulb, 
causes  in  a  short  time  a  visible  deposition  of  dew  from  the  air  on 
its  surface :  the  temperature  at  which  this  effect  begins,  is  indi¬ 
cated  by  a  small  included  thermometer;  and  a  second  thermome¬ 
ter,  for  the  temperature  of  the  atmophere  at  the  moment,  is  at¬ 
tached  to  the  pillar  which  supports  the  bulbs  and  tube. 

It  is  obvious  that  by  such  an  instrument  greater  facility  is 
afforded  to  the  Meteorologist,  of  satisfying  himself  respecting  the 
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state  of  the  vapour  constantly  diffused  in  the  atmosphere,  and  of 
drawing  from  this,  in  conjunction  with  other  evidence ,  a  more 
certain  prognostic,  in  critical  seasons,  of  vret  and  dry  weather. 
It  is  not  likely,  any  more  than  the  Barometer,  always  to  answer 
this  purpose  when  used  alone ,  there  being  evidently  other  condi¬ 
tions  necessary  to  the  production  of  rain  at  a  given  station,  be¬ 
sides  the  present  saturation  of  the  air  immediately  incumbent 
on  it. 

The  constant,  though  minute,  expenditure  of  ether  for  the 
experiment  may  prove  to  some  observers  an  objection  to  its  use. 
This  may  be  in  part  obviated  by  using  a  bottle  fitted  with  a  tube 
ending  in  a  capillary  opening,  and  closed  in  the  middle,  or  near 
the  fine  part  of  its  bore,  with  a  stop-cock,  which  would  prevent 
any  unnecessary  waste  of  this  volatile  fluid;  as  the  heat  of  the 
hand  w'ould  suffice  to  expel  a  sufficient  quantity  upon  the  ball. 
It  is  also  possible  that  some  future  improvement  of  the  instru¬ 
ment  may  enable  us  to  produce  20°  of  cold,  which  seems  to  be  all 
that  is  wanted  in  the  driest  season,  without  the  wyaste  of  any  ma¬ 
terial  at  all.  To  those  who  may  be  occasionally  engaged  in  expe- 
ments  to  find  the  force  of  vapour  and  quantity  of  moisture  pre¬ 
sent  in  different  seasons  and  places,  and  at  different  elevations  in 
the  atmosphere,  1  have  no  doubt  that  this  elegant  little  instru¬ 
ment,  which  is  portable  (inclosed  in  a  mahogany  box)  in  the 
pocket,  will  be  a  valuable  acquisition. 
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The  position  or  elevation  of  the  guage  affects  the  product  nearly 
as  much,  in  the  case  of  Rain,  as  in  that  of  Evaporation,  but  in 
a  different  way.  The  Evaporation  is  increased,  as  has  been 
shown,  by  elevating  the  guage,  but  the  product  of  Rain  in  this 
case  is  usually  diminished :  insomuch  that  when  the  guage  is 
transferred  from  the  ground  to  the  house-top,  the  average  falls  off 
by  about  a  fourth  part. 

I  have  treated  this  subject  under  Table  LXIV.  of  my  observ¬ 
ations,  [vol.ii.p.  158,]  where  are  detailed  the  results  of  experiments 
made  during  twenty  successive  days  of  wet  weather,  in  the  autumn 
of  1811,  with  a  view  especially  to  discover  a  rule  for  correcting  for¬ 
mer  results ;  as  also  to  ascertain  the  circumstances  under  which  these 
differences  take  place.  I  have  since  seen  no  sufficient  cause  to  aban¬ 
don  the  conclusion  I  then  came  to;  that,  when  Rain  takes  place  with 
a  turbid  atmosphere,  a  considerable  and  variable  proportion  of  the 
water  is  actually  separated  from  the  vaporous  medium,  at  a  height 
not  exceeding  50  feet  (or  that  at  which  my  upper  guage  was 
fixed,  which  was  43  feet)  and  that  this  portion,  consequently 
must  be  deficient  in  the  upper  guage.  But  in  showers  from  an 
elevated  region,  falling  through  an  air  which  is  not  itself  under¬ 
going  decomposition,  the  products  ought  to  be  (as  is  the  case  in 
some  instances)  alike  in  both  guages. 

In  the  reasoning  connected  with  those  experiments,  I  did  not 
advert  to  a  possible  constant  effect  of  the  wind,  in  lessening  the 
product  of  the  guage  in  this  more  exposed  situation;  but  con¬ 
tented  myself  with  proving  by  experiment  “  that  rain  may  be 
drifted  as  well  as  snow;”  or  that  a  portion  of  the  general  receiv- 


VOL.  I. 


N 


OK  THE  RAIN. 


98 

ing  surface  may  be  robbed  of  a  part  of  its  rain,  by  deflected  cur¬ 
rents  in  the  moving  atmosphere,  which  transfer  it  to  another 
place;  which  it  was  shown  happens  especially  where  two  guages 
are  placed,  the  one  on  the  windward,  the  other  on  the  leeward 
parapet  of  a  building;  the  latter  being  redundant,  while  the 
former  is  defleient  in  product,  the  level  considered.  What  pro¬ 
portion  of  the  deficiency  in  product  of  a  guage  placed  on  a  building 
should  be  ascribed  to  this  cause,  it  may  be  difficult,  without  expe¬ 
riments  carefully  made  on  the  spot,  in  all  cases  to  decide.  It  would 
undoubtedly  vary,  according  to  the  position  of  the  guage,  with 
respect  to  the  wind  by  which  the  rain  might  be  carried  at  the 
time.  But  the  question  of  this  difference  has  lately  been  dis¬ 
cussed  in  the  Journals,  on  principles  purely  mathematical.  By 
some,  and  among  them  a  meteorologist  of  note  in  France,  Ftau- 
gergues ,  it  has  been  attributed  wholly  to  the  effect  of  the  wind, 
in  giving  an  oblique  direction  to  the  streams  of  Rain;  in  conse¬ 
quence  of  which,  it  is  contended,  the  funnel  or  mouth  of  the 
guage,  actually  presents  a  smaller  aperture ,  in  proportion  as  the 
Rain  comes  more  obliquely:  just  as  if  we  were  to  incline  the  funnel 
to  one  side  under  a  rain  falling  vertically;  in  which  case  it  is  mani¬ 
fest  that  less  and  less  Rain  would  enter  as  it  became  more  inclined, 
until  in  a  perfectly  horizontal  position,  the  whole  would  pass  by  to 
the  ground.  But  in  reply  to  this,  it  is  said,  and  I  think  very 
justly,  by  Meickle ,  (in  Thomson’s  Annals  for  October  1819,) 
that  in  the  case  of  Rain  falling  with  a  wind,  ‘  the  horizontal  dis¬ 
tance  of  the  lines  in  which  the  rain  falls  is  absolutely  independent 
of  their  inclination,  being  accurately  the  same,  where  the  wind 
runs  steadily  60  miles  an  hour,  as  if  it  were  a  perfect  calm/ 

4  In  strictness  (this  writer  further  observes)  the  drops  fall  in 
curves ,’  but  supposing  them  to  pursue  a  right  line  4  it  is  plain, 
that  a  suaffe  of  the  width  shown  at  a  b  will  there  receive  the 

O  O 

drops,  falling  obliquely,  just  the  same  as  after  they  become  per¬ 
pendicular  in  the  calm,  at  c  d.'  And  it  is  equally  obvious,  from 
a  comparison  of  the  space  b — c  with  the  space  a — b ,  that  of  rain 
so  deflected ,  a  guage  with  its  aperture  inclined  in  a  suitable  di¬ 
rection,  would  receive  much  more  than  the  quantity  then  actually 
falling  on  the  general  surface:  consequently  that,  with  reference 
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to  this  standard ,  the  aperture  in  the  direction  a — b  would  re¬ 
ceive  too  little. 


It  appears  therefore  that  no  allowance  is  required,  in  any  posi¬ 
tion  of  the  guage  as  to  height,  for  the  simple  obliquity  of  the 
whole  body  of  a  shower ;  the  rain  received  by  the  entire  horizon¬ 
tal  surface  included  in  its  area  (and  of  which  the  mouth  of  the 
funnel  may  be  considered  as  a  definite  part)  being  the  same  whe¬ 
ther  the  descent  be  oblique  or  vertical. 

MEAN  ANNUAL  DEPTH  OF  RAIN  ABOUT  LONDON. 

The  Mean  annual  depth  of  Rain  in  our  district  is  very  nearly 
25  inches.  This  being  the  largest  average  that  has  yet,  so  far  as 
I  know,  been  assigned  to  London,  it  will  be  proper  to  show  the 
ground  on  whicli  it  rests. 

On  the  evidence  of  the  experiments  in  the  autumn  of  1811 
already  alluded  to,  I  assume  for  the  present,  that  the  Rain  on  the 
ground  is  to  that  collected  at  43  feet  above  it,  as  o]  to  28:  but 
in  what  proportion  the  difference  may  increase  with  a  greater 
elevation,  I  have  not  the  means  of  deciding:  it  is  probable  that 
the  deficiency  at  greater  elevations  would  be  found  in  a  rapidly 
diminishing  proportion  to  the  height.  The  guage  of  the  Royal 
Society  is  stated  to  be  75  feet  C  inches  above  the  surrounding 
ground.  But  so  much  of  this  surrounding  ground  is  covered 
with  buildings,  that  we  may  consider  the  difference  between  the 
two  elevations  as  nearly  done  away  in  regard  to  practical  effect, 
and  I  shall  therefore  neglect  it. 

ANNUAL  RAIN  FOR  TWENTY-THREE  YEARS. 

The  following  then  is  a  statement  of  the  annual  Rain  by  the 
guage  of  the  Royal  Society  for  ten  years  previous  to  my  own 
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account.  In  a  second  column  I  apply  to  these  amounts  the  pro¬ 
portion  of  difference  above  assumed,  to  bring  out  an  estimated 
result  at  the  surface  of  the  earth. 


Rain  at  The  same  at  the  ground 

Year  7 o  feet  by  observation.  by  estimate. 


1 797 

•  •  •  • 

22*697  in . 

29*996  in 

1798 

•  •  •  • 

19*411  _ 

25*650 

1799 

•  •  •  • 

19*662  _ 

25*982 

1800 

•  •  •  « 

1 8*925  _ 

25*008 

1801 

•  •  •  • 

19*197  _ 

25*367 

1802 

•  •  •  • 

13*946  _ 

18*428 

1803 

•  •  •  • 

17*922  _ 

23*682 

1804 

•  •  •  • 

20*973  _ 

27*714 

1805 

•  •  •  • 

20*396  _ 

26*951 

1806 

.... 

20*427  _ 

26*992 

Averages 

19*355  in. 

25*577  in. 

I  find  the  average  of  seventeen  years  Rain  (with  some  inter¬ 
ruption  in  the  series  of  years,)  from  177^  to  1796,  to  be,  by  the 
same  authority,  19‘762  inches :  none  of  the  products  composing  it 
appearing  to  have  been  collected  at  the  ground. 

The  Monthly  results  of  my  own  Register  for  the  ten  years 
from  1807  to  1816,  are  detailed  in  the  General  Table  1).  Many 
of  these,  in  the  fore  part  of  the  series,  are  marked  as  having  been 
obtained  at  forty-three  feet  elevation  :  to  the  annual  totals  of  these 
results  the  same  mode  of  correction  has  been  applied,  so  far  as  it 
was  required,  and  they  come  out  as  follows:  the  Mean  Tempera¬ 
ture  of  each  year  is  annexed. 


Year 

Rain  at  the 

ground. 

Mean  Temp 

1807 

18*01  in . 

48*367° 

1808 

23*52 

48*633 

1809 

24*18  _ 

49*546 

1810 

27*51  _ 

49*507 

1811 

24*64  _ 

51*190 

1812 

27*24  _ 

47*743 

1813 

23*56  .... 

49*762 
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Year 

Rain  at  the 
ground. 

Mean  Temp. 

1811 

•  •  •  • 

26-07  _ 

46-967 

1815 

•  •  •  • 

21-20  _ 

49-630 

1816 

•  •  •  • 

32-37  _ 

46-572 

Lastly,  the 

Average  24-83  in. 

results  obtained  at  or  near  the  surface,  for  the 

since  elapsed, 
1817 

run  thus : 

•  •  •  • 

24*80  _ 

47*834 

1818 

•  •  •  • 

25*9-5  - 

50*028 

1819 

•  •  •  • 

24*30  _ 

50*116 

Average 

O 

24*87 

The  General  average  of  all  the  results  thus  obtained  for  the 
ground,  comprehending  a  period  of  twenty-three  years,  is  25T79 
inches :  I  shall  apply  presently  to  the  several  years  a  definitive 
correction,  through  the  medium  of  the  Monthly  results,  which 
brings  out  an  average  still  nearer  to  my  own  above  stated. 


WET  AND  DRY  YEARS. 

The  greatest  depth  of  Rain  in  twenty-three  years  fell  in  1816. 
Next  to  this,  for  wetness,  appears  the  year  1797* 

The  driest  year  in  this  period  was  1807,  anc^  next  O  1802. 

About  one  year  in  five  may  be  said  to  be  subject  to  the  dry  ex¬ 
treme,  and  one  in  ten  to  the  wet. 

After  an  extreme  wet  year,  in  1797?  we  meet  with  four  years  in 
succession  with  an  amount  of  Rain  very  near  the  average  of  the 
climate,  and  then  an  extreme  dry  year  :  and  since  the  extreme 
wet  year  of  1816,  we  have  again  had  three  years  in  succession 
near  the  average. 


CONNEXION  OF  THE  ANNUAL  RAIN  WITH  THE  MEAN 

TEMPERATURE. 

In  the  series  of  years  from  1810  to  1816,  the  reader  will  find 
on  comparing  the  Rain  with  the  Mean  temperature,  that  the  warm 


102 


OF  THE  KAIN. 


years  were  uniformly  dry,  or  below  the  average  in  Rain,  and  the 
cold  ones  uniformly  wet,  or  above  the  average.  This  is  a  very  na¬ 
tural  coincidence;  but  do  the  effects  depend  on  the  alternate 
warmth  and  coldness  of  those  years,  or  rather  on  the  Mean  tempe¬ 
rature  considered  absolutely  ?  In  reference  to  this  question,  I 
may  remark,  that  the  Mean  temperature  of  1797  was  49*398,  and 
that  of  1816,  49*433  (Royal  Society),  and  their  respective 
amounts  of  Rain  at  the  ground  as  above  stated  29*996  and  32*87 
inches.  Again,  as  to  dry  years,  1802  had  a  Mean  temperature  of 
50*200°  with  18*428  inches  of  rain,  and  1807  a  Mean  temperature 
of  50*733°,  with  18*01  inches  of  rain.  There  is  therefore  probably 
a  close  connexion  between  the  Mean  temperature  of  many  years, 
and  the  Rain  at  the  earth’s  surface  which  attends  them. 


AVERAGE  PROPORTIONS  OF  RAIN  IN  EACH  MONTH  OF  THE  YEAR: 

DEFINITIVE  CORRECTION  OF  THE  AMOUNTS  FOR  THE  HEIGHT. 

The  product  of  Rain  for  the  same  month  in  different  years,  va¬ 
ries,  in  each  of  the  months,  greatly.  This  is  a  fact  to  which  com¬ 
mon  observation  is  perfectly  competent;  and  it  is  scarcely  neces¬ 
sary  to  refer  the  reader  to  the  General  Table  D  for  the  proof  in 
figures.  Having  constructed  a  similar  Table  from  the  Monthly 
results  in  the  Philosophical  Transactions,  from  1797  to  1806,  I 
found  the  same  variety  in  them  also.  The  same  month  which 
in  one  year  affords  five  inches  of  Rain,  in  another  exhibits  not  a 
quarter  of  an  inch ;  or  even  (as  appears  in  two  instances)  none  at 
all,  the  few  drops  that  fell  having  been  inappreciable  by  measure. 
It  became  a  question  therefore,  as  before  in  the  case  of  tempera¬ 
ture,  what  should  be  regarded  as  the  mean  quantity ;  or  the 
standard  of  comparison  to  which  the  product  of  a  wet  or  a  dry  month 
should  be  referred. 

The  following  are  the  A  verages  of  Rain  for  the  respective  months 
as  obtained  by  actual  observation :  the  first  series  on  a  period  of 
ten  years,  from  1797  to  1806,  by  the  guage  of  the  Royal  Society; 
the  second  on  a  similar  period,  from  18(>7  to  1816,  from  the  re¬ 
sults  in  my  own  register.  In  a  third  column  are  inserted  the 
average  number  of  days  on  which  any  Rain  fell ,  in  each  month 
of  the  latter  period. 


OF  THE  RAIN. 


103 


Average  Rain  for  the  Month  by  observa¬ 
tion  at  different  levels. 

Number  of  days 
on  which  it  rained. 

1.  Jan. 

1797—1806 

1*341 

1807—1816 

1*633 

14,4 

2.  Feb. 

0*911 

1*486 

15,8 

3.  Mar. 

0*755 

1*422 

12,7 

4.  April 

1*282 

1  *550 

14,0 

5.  May 

1*340 

1*921 

15,8 

0.  J  tine 

1*708 

1*928 

1  1,8 

7.  July 

2*555 

2*578 

16,1 

8.  Aug. 

1*925 

2*102 

16,3 

9.  Sept. 

1*833 

1*522 

12,3 

10.  Oct. 

1*671 

2*740 

16,2 

1 1.  Nov. 

2*400 

2*407 

15,0 

12.  Dec. 

1*631 

2*093 

17,7 

Totals 

19*352 

23*382  in. 

178,1 

I  have  not  introduced  here  any  correction  for  the  difference  of 
level,  because  it  will  be  more  interesting  first  to  compare  the 
quantities  as  found. 

In  general,  the  average  at  the  lower  level  exceeds ;  but  in  two 
eases  the  higher  equals,  and  in  one  it  exceeds  the  lower :  which, 
considering  they  are  for  different  periods  of  years,  was  to  be 
expected. 

In  the  months  of  September  and  November  this  is  clearly  due 
to  excessive  rains  in  those  months,  in  four  out  of  the  ten  years  of 
the  first  scries. 

In  October,  the  lower  level  is  disproportionately  in  excess,  from 
the  same  cause  operating  in  the  latter  series. 

Setting  aside  these  cases,  let  us  advert  to  the  Seventh  month. 
Here  the  rains  arealike  in  both  averages:  and  on  examination, 
the  respective  Tables  of  results  furnish  no  adequate  reason  for 
this.  In  180G  there  fell  indeed  in  this  month  4*889  inches  at  the 
higher  level;  but  in  1800  the  month  was  absolutely  dry:  the  two 
taken  together  make  an  average  near  the  one  in  the  Table;  and 
in  other  respects  the  results  in  each  series  present  a  very  similar 
range  of  quantities. 

If  we  recede  again  from  this  to  the  contiguous  month,  in  either 
direction,  we  find  in  one  of  these  a  deficiency  of  an  eighth,  in  the 


104 


OF  THE  RAIN. 


other  of  a  ninth,  in  the  higher  level:  which  deficiency,  in  the 
months  of  Winter  and  Spring,  becomes  more  considerable ;  the 
proportion  in  one  instance  amounting  almost  to  the  half  of  the 
sum  of  the  lower  product. 

The  probability  is  therefore  very  strong,  on  the  evidence  af¬ 
forded  by  these  averages  taken  in  conjunction  with  my  experiments 
in  1811,  that  the  deficiency  in  the  Rain  collected  at  the  higher  level, 
from  whatever  cause  or  causes  proceeding,  is  very  small  in  the 
midst  of  Summer,  and  increases  as  wre  recede,  in  either  direction, 
towards  Winter.  In  the  former  season,  the  showers  fall  mostly 
from  elevated  clouds,  and  the  lower  atmosphere  is  generally  clear 
of  that  misty  precipitation  which,  in  the  winter  months,  must  con¬ 
tribute  something  considerable  towards  the  product  at  the  ground. 
Add  to  this,  that  the  effect  of  strong  winds,  in  whatever  way  it 
robs  the  higher  guage,  must  be  by  far  more  considerable  in  the 
latter  season. 

On  these  considerations  1  have  ventured  to  construct  a  Table  of 
Monthly  amounts  of  Rain,  corrected  for  the  surface  of  the 
ground ;  in  which  the  rate  of  allowance  is  made  to  increase  from 
0  05  on  the  inch  in  the  Seventh  month,  to  050  in  the  First,  and 
decrease  again  through  the  remaining  months  in  like  proportion  ; 
the  rate  of  gradation  being  0T0  in  Spring  and  Autumn,  and  0  05 
in  Summer  and  Winter.  These  form  the  General  Table  H,  at 
the  end  of  the  volume.  I  am  aware  that  many  of  the  cases,  taken 
singly,  cannot  be  accurate  as  they  stand :  there  being  seasons  in 
which  our  Summer  rains  resemble  the  storms  of  Winter,  and  others 
in  which  the  latter  season  has  summer-like  showers  :  but  the 
whole  twenty  years,  from  1797  t0  1816,  thus  modified,  afford  an 
average  of  24-808  inches  per  annum  ;  which,  it  will  be  seen,  dif¬ 
fers  by  but  a  very  small  fraction  from  the  averages  found  at  the 
surface,  or  corrected  on  the  evidence  of  experiment. 

The  annual  results  arising  out  of  this  mode  of  correction  differ 
somewhat  in  amount  from  those  obtained  by  estimating  the  defi¬ 
ciency  on  the  whole  year.  The  reader  may  give  the  preference 
(if  he  pleases)  to  the  latter  or  corrected  results,  without  its  ma¬ 
terially  affecting  the  consequences  I  have  drawn  from  the  esti¬ 
mated  ones. 
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It  might  have  been  expected  that  1  should  have  here  carried  on 
the  parallel  between  the  results  of  the  Royal  Society  and  those  of 
my  own  guage,  through  the  remaining  years  published  in  the 
Transactions,  and  thus  have  settled  the  difference  on  the  basis  of 
actual  observation  in  each  case :  but  it  is  with  regret  that  I  ac¬ 
knowledge  myself  defeated  in  this  object  by  an  apparent  falling 
off,  of  late  years,  in  the  conduct  of  that  Register. 

The  years  RJ07,  1808,  and  1809,  present  indeed  an  average  of 
Rain  which  agrees  sufficiently  with  the  former  averages,  and  is  pro¬ 
portionate  to  the  estimated  results  at  the  ground  :  but  in  1810  we 
have  no  account  of  the  Rain  at  all ;  and  in  1811,  for  the  latter  half 
of  the  year  only.  From  1812  to  1818,  the  annual  average  sinks 
at  once  to  about  fifteen  inches,  the  former  averages  deduced  from 
long  periods  of  years,  having  been  about  nineteen  inches  and  a 
half !  We  have,  however,  a  statement  of  the  annual  Rain  in  1812, 
1813,  and  1814,  ‘  by  another  Rain-guage,  placed  a  few  feet  dis¬ 
tant  from  the  former,  and  eleven  feet  six  inches  lower,1  the  ave¬ 
rage  of  which  is  20349  inches ;  but  the  monthly  results  of  this 
guage  have  been  neglected  in  the  body  of  the  Register,  except  in 
some  instances  where  they  appear  to  have  crept  in  by  inadver¬ 
tence,  or  to  be  stated  on  the  opposite  page  by  way  of  contrast  to 
the  higher  ones;  though  without  notice  of  this  circumstance  to  the 
reader.  The  only  reason  which  I  can  assign  to  myself  for  this 
extraordinary  deficiency  in  the  higher  guage  is,  that  the  Rain  being 
now  measured  (as  it  seems)  only  at  long  intervals,  about  a  fourth 
part  of  that  which  is  actually  collected  in  the  year  escapes  by  eva¬ 
poration. 

If  this  learned  and  highly  respectable  body  feels  the  subject  of 
the  weather  no  longer  worthy  its  notice,  would  it  not  be  better  at 
once  to  dismiss  the  Register  from  its  Transactions  ?  But  if,  as  in 
some  sort  the  representative  of  our  country  in  matters  of  science, 
it  should  be  disposed  to  entertain  an  honourable  emulation  on 
this  point  with  the  Royal  Observatory  at  Paris,*  it  will  be  neces- 

*  The  “  Meteorological  Observations  made  at  the  Royal  Observatory  of 
Paris”  are  quite  a  model  in  point  of  care  and  exactness.  They  are  published 
monthly  in  the  “  Journal  de  Physique  and  the  results  at  least  ought  to  be 
given,  in  our  own  language  and  measures,  in  the  periodical  Journals  of  this 
country. 
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sary  that  much  greater  attention  be  paid  than  for  several  years 
past,  both  to  the  providing  the  requisite  instruments  and  the  due 
attendance  upon  them.  For  it  is  not  in  the  article  of  rain  alone, 
that  defect  or  inaccuracy  has  introduced  itself,  to  the  degree 
almost  of  suspending  confidence:  an  imputation  which  after  being 
thus  obliged  to  support  (it  having  been  already  publicly  ad¬ 
vanced*)  I  should  be  equally  ready  to  contribute  in  any  degree 
to  do  away.  [So  far  my  First  Edition :  the  subject  will  be  re¬ 
sumed,  as  to  the  present  state  of  this  Register,  further  on.] 

To  return  to  the  subject  of  the  proportion  of  Rain  which  falls  in 
the  different  seasons — the  following  Table  exhibits  the  Monthly 
averages  for  the  level  of  the  ground  for  two  periods  of  ten  years 
each  ;  the  first  set,  corrected  from  observations  at  seventy-five 
feet  elevation,  the  second  in  part  corrected  from  observations  at 
forty-three  feet,  but  chiefly  as  obtained  at  the  ground.  The  third 
column  exhibits  the  two  averages  incorporated. 

MONTHLY  AVERAGES  OF  RAIN,  CORRECTED  FOR  THE  ELEVATION. 


Month. 

1797—1806 

CD 

GO 

1 

o 

00 

1797— 1816 

1.  Jan. 

2011 

1-907 

1  -959  in. 

2.  Feb. 

1-320 

1-643 

1-482 

3.  Mar. 

1  057 

1-542 

1-299 

4.  Apr. 

1  -666 

1-719 

1-692 

5.  May 

1-608 

2-036 

1  -822 

6.  .Tune 

1-876 

1-964 

1  -920 

7.  July 

2-683 

2-592 

2-637 

8.  Aug. 

2117 

2-134 

2125 

9.  Sept. 

2-199 

1-644 

1-921 

10.  Oct. 

2-173 

2-872 

2-522 

1 1.  Nov. 

3-360 

2-637 

2-998 

12.  Dec. 

2-365 

2-489 

2-427 

Totals. . 

24-435 

25179 

24-804 

The  wettest  month,  in  a  long  run  of  years,  appears  by  this 
method  to  be  the  Eleventh,  or  November;  but  on  the  evidence 
of  the  latter  period,  which  has  the  most  of  actual  observation  for  its 
support,  the  Tenth  may  dispute  the  precedency  in  this  respect. 


+  By  Dalton,  Manchester  Memoirs ,  vol.  3,  second  series,  p.  400. 


OF  THE  RAIN. 


107 


Yet  in  perusing  the  amounts  in  the  third  column,  we  see  the  rain 
falling  oft'  in  nearly  equal  proportions  in  each  direction  for  two 
months  from  the  Eleventh  ;  which,  as  there  was  not  the  smallest 
adjustment  to  produce  this  effect,  may  seem  to  prove  the  mode  of 
correction  employed  nearly  accurate. 

The  next  amount  of  rain  is  the  Seventh,  or  July.  From  this 
month  we  have  a  diminishing  series  of  amounts  to  the  Third,  or 
March,  which  is  the  driest;  having  only  half  as  much  rain  as  the 
Seventh,  and  a  little  more  than  two-fifths  of  the  quantity  of  the 
Eleventh  month.  In  the  first  series  of  years,  the  Third  month 
is  comparatively  dry,  and  the  Ninth  wet:  in  the  second  series 
the  Third  is  wet,  and  the  Ninth  dry,  compared  with  the  general 
average :  the  reader  will  find  many  examples  of  the  same  contrast 
in  the  particular  years  on  which  the  averages  are  founded. 

From  the  Third  month,  proceeding  forward,  we  see  the  rain 
grow  larger  in  amount  to  the  Seventh,  then  less  to  the  Ninth, 
and  larger  to  the  Eleventh  again. 

The  following  diagram  exhibits  the  gradation  of  Rain  through 
the  year,  on  a  scale  of  half  the  depth. 

Fig.  20. 


W— N,  S— W,  N— E,  N— E,  S— W,  W— N,  W— N,  W— N,  S—W,  S— W,  S— W,  S— W. 


PROPORTIONS  OF  RAIN  IN  THE  DIFFERENT  SEASONS. 

In  an  Essay  read  in  1818,  by  my  friend  John  Dalton,  before  the 
Literary  and  Philosophical  Society  of  Manchester,  the  author 
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concludes  from  different  averages,  “  that  the  first  six  months  ot 
the  year  must  be  considered  as  dry  months,  and  the  last  six  as 
wet  months ;  that  April  is  the  driest  month  in  the  year,  and  the 
sixth  after,  or  October,  the  wettest.” 

My  own  averages  perfectly  coincide  with  his  first  proposition, 
if  only  the  slight  difference  be  neglected  by  which  September  falls 
below  the  mean. 

If  in  the  results  here  advanced  the  driest  average  falls  a  month 
earlier,  and  the  wettest  a  month  later  than  in  his  statement,  it 
may  perhaps  be  attributed  to  the  difference,  in  exposure  and  lati¬ 
tude,  of  the  two  stations,  Manchester  and  London.  The  latter 
may  be  thought  to  lose  the  hibernal  rains  earlier  from  its  more 
forward  spring,  and  to  receive  them  more  slowly  in  consequence 
of  a  more  prolonged  summer. 

With  regard  to  the  proportions  of  Rain  in  the  former  and  lat¬ 
ter  half  of  the  year,  they  stand  thus,  by  the  average  in  the  third 
column : 

For  the  first  six  months  (Jan. — June.)  101 74  in. 

For  the  latter  six  months  (July — Dec.)  14  830 

The  two  portions  of  the  year  thus  divided  [about  the  Solstices,] 
are  nearly  equal  in  their  total  heat:  the  sum  of  the  mean  tempe¬ 
ratures  for  the  first  six  months  being  280,32,  280,32,  and  that  of 


the  last  six  315,47- 

But  if  we  divide  the  circle  in  another  place,  |  to  wit,  about 
the  Equinoxes,]  we  shall  have  a  very  different  result: 

From  the  Fourth  to  the  Ninth  Month  inclusive 
(April — Sept.)  the  average  rain  amounts  to  .  12*11 7  in. 

And  from  the  Tenth  to  the  Third  inclusive  (Oct. 

— March)  to  .  12- 887- 

Now  the  sum  of  the  mean  temperatures  of  the  first  six  months 

in  this  series  (or  the  summer  half  year)  is  .  345*94; 

and  that  of  the  remaining  six  months  (or  the  winter 
half-year)  .  24985. 


Thus  in  dividing  the  year  in  one  way,  we  have  very  unequal 
amounts  of  Rain  for  the  two  moieties,  with  nearly  equal  amounts 
of  heat;  and  in  another  way,  very  unequal  temperatures,  with 
nearly  equal  amounts  of  Rain.  If  instead  of  taking  the  results  of 
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whole  months,  the  division  had  been  made  at  the  days  of  extreme 
and  mean  temperature,  the  contrast  would  probably  have  been 
still  more  perfect,  at  least  as  to  equal  temperatures  with  unequal 
Rain:  but  the  more  direct  method  suffices  for  the  object. 

The  solution  of  the  whole  case  seems  to  be  as  follows: — In  the 
former  half  of  the  year  (that  is,  from  some  time  in  the  First 
month,)  the  mean  diurnal  heat  is  advancing;  or  if  it  be  kept 
down  by  a  succession  of  Northerly  winds,  these  arrive  in  a  state 
to  promote  evaporation,  and  dry  up,  rather  than  deposit  mois¬ 
ture  :  in  the  latter  half  (that  is,  from  some  time  in  the  Seventh 
month)  the  heat  is  declining ;  or  if  it  be  sustained  towards  the 
close  of  the  year,  by  Southerly  winds,  these  coming  into  a  colder 
latitude  deposit  their  wrater  in  consequence.  Thus  there  is  pre¬ 
valent,  during  the  former  half  of  the  year,  a  cause  which  power¬ 
fully  counteracts  the  production  of  Rain;  and  during  the  latter 
half,  a  cause  which  more  than  any  other  promotes  it :  the  quanti¬ 
ties  of  effect  are  therefore  very  unequal. 

But  in  dividing  the  year  at  the  points  of  mean  temperature,  we 
set  these  causes  in  opposition  to  each  other,  in  either  moiety.  The 
effect  on  the  rain  of  the  depression  of  the  mean  temperature  in  the 
last  three  months  of  the  year,  is  counteracted  by  an  elevation  in  the 
first  three  months;  and  the  elevation  continued  through  the  three 
months  of  Spring,  balances  in  effect  the  depression  which  ensues 
in  the  course  of  the  three  months  after  Midsummer.  The  quan¬ 
tities  of  effect  in  the  two  moieties  are  therefore  equal. 

Consistently  with  this  statement  are  the  proportions  of  Rain 
for  the  four  quarters  of  the  year,  taking  (as  before  in  the  case  of 
Evaporation)  the  Twelfth,  the  First,  and  Second  as  Winter ,  and 
the  remaining  months  in  classes  of  three,  for  the  other  seasons: 


Rain.  Mean  Temp. 

Winter  .  5-868  in .  37-20° 

Spring .  4*813  ....  48*06 

Summer  .  6-682  ....  60-80 

Autumn  .  7-441  ....  49*13 


The  Rain,  it  appears,  is  not,  any  more  than  the  evaporation, 
proportionate  to  the  Mean  temperature  of  the  season,.  Yet  if 
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wc  add  together  the  mean  Rain  and  mean  Evaporation  for  each 
season,  the  sum  of  the  two  will  be  found  in  pretty  near  propor¬ 
tion  to  its  Mean  temperature:  the  sums  are, 


For  Winter  .  9-455 

For  Spring  .  13*669 

For  Summer  .  18*262 

For  Autumn  .  13*885 


PROPORTIONS  OF  RAIN  BY  DAY  AND  NIGHT,  &C. 

In  the  early  part  of  my  observations  I  frequently  measured  off* 
the  Rain  which  fell  by  day,  and  separated  the  result  from  that  of 
the  following  night.  As  this  was  done  only  through  the  years 
1807  and  1808,  which  are  both  below  the  average  in  Rain,  and 
with  the  higher  guage  only,  I  do  not  attach  much  importance  to 
the  results. 

Of  45  inches  of  rain,  which  fell  in  the  space  of  31  Lunar 
revolutions,  I  divided  21*94,  and  found  8*G7  to  have  fallen  with 
the  Sun  above  the  horizon,  and  13*27  during  his  absence.  Ac¬ 
cording  to  this  experiment,  the  Rain  by  day  makes  only  two 
thirds  of  the  quantity  that  falls  by  night. 

The  greatest  rain  in  twenty-four  hours  that  has  fallen  under  my 
observation,  (or  rather  that  of  my  assistant,  for  I  was  shut  up  in 
the  packet  going  to  Helvoetsluys,)  was  on  the  day  and  night  of 
the  26th  of  Sixth  Month,  1816.  On  this  occasion,  the  nisht  in 
particular  was  very  wet  and  stormy  :  the  guage  at  our  Laboratory, 
Stratford,  near  London,  collected  2*05  inches,  between  9  a.  m.  the 
26th,  and  the  same  hour  the  following  morning.  1  have  already 
noticed  the  character  of  that  season,  which  was  at  once  the  coldest 
and  the  wettest  in  twenty  years.  Sec  Table  CXX.  &c.  of  the 
Observations. 

In  reverting  to  the  column,  p.  103,  entitled  “  Number  of  days 
on  which  it  rained1'  in  each  month,  the  reader  will  perhaps  be 
struck  with  the  fact,  that  in  our  climate,  on  an  average  of  years, 
it  rains  nearly  every  other  day ,  more  or  less.  He  will  perceive, 
however,  that  the  number  of  days  (of  twenty-four  hours)  on  which 
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there  falls  any  rain,  is  less  in  the  longest  days  than  in  the  shortest, 
in  the  proportion  of  two  to  three. 

The  propensity  to  frequent  dripping,  even  in  this  dry  corner  of 
our  Island,  I  consider  to  be  connected  with  our  moderate  and  va¬ 
riable  temperature.  In  climates  the  mean  temperature  of  which, 
from  the  circumstance  of  Latitude  alone,  departs  further  in  either 
direction  from  the  mean  temperature  of  the  Earth,  it  is  probable 
the  number  of  dry  days  will  be  found  greater,  in  proportion  as  the 
climate  is  hotter  or  colder  than  our  own.  It  will  be  an  interesting 
enquiry  for  those  who  are  sufficiently  zealous  in  these  pursuits, 
and  who  possess  the  requisite  leisure,  to  follow  out  the  comparison 
through  the  many  registers  of  the  weather  already  published. 
The  circumstance  of  elevation  above  the  sea,  which  when  not  ex¬ 
cessive,  greatly  tends  to  promote  Rain,  will  require  the  exclusion 
of  some  registers  from  this  comparison  ;  unless  indeed  the  mean 
Rain  for  a  certain  range  of  latitude  be  deduced  from  the  whole  of 
the  registers  kept  at  different  elevations  within  its  limits. 

POPULAR  ADAGE  OF  £  FORTY  DAYS  RAIN  AFTER  ST.  SWITHIN,’ 
HOW  FAR  FOUNDED  IN  FACT. 

The  opinion  of  the  people  on  subjects  connected  with  Natural 
History,  is  commonly  founded,  in  some  degree,  on  fact  or  experi¬ 
ence  :  though  in  this  case,  vague  and  inconsistent  conclusions  are 
too  frequently  drawn  from  real  premises.  I  have  already  stated, 
under  Tab.  LXXXIII.  that  the  notion  commonly  entertained  on 
this  subject,  if  put  strictly  to  the  test  of  experience,  at  any  one 
station  in  this  part  of  the  Island,  will  be  found  fallacious.  To  do 
justice  to  popular  observation,  I  may  now  state,  that  in  a  majority 
of  our  summers,  a  showery  period,  which  with  some  latitude  as  to 
time  and  local  circumstances  may  be  admitted  to  constitute  daily 
Rain  for  forty  days,  does  come  on  about  the  time  indicated  by  this 
tradition  :  not  that  any  long  space  before  is  often  so  dry  as  to 
mark  distinctly  its  commencement. 

The  tradition,  it  seems,  took  origin  from  the  following  circum¬ 
stance.  Swithin  or  S wit  hum,  Bishop  of  Winchester ,  who  died 
in  868,  ‘  desired  that  he  might  be  buried  in  the  open  church- 
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yard,  and  not  in  the  chancel  of  the  minster,  as  was  usual  with 
other  bishops,  and  his  request  was  complied  with  :  but  the  monks 
on  his  being  canonized,  considering  it  disgraceful  for  the  saint  to 
lie  in  a  public  cemetery,  resolved  to  remove  bis  body  into  the 
choir ;  which  was  to  have  been  done  with  solemn  procession,  on 
the  15th  of  July  ;  it  rained  however  so  violently  for  forty  days 
together  at  this  season,  that  the  design  was  abandoned.’*  Now, 
without  entering  into  the  case  of  the  bishop,  (who  was  probably  a 
man  of  sense,  and  wished  to  set  the  example  of  a  more  wholesome, 
as  well  as  a  more  humble  mode  of  resigning  the  perishable  clay  to 
the  destructive  elements,)  1  may  observe  that  the  fact  of  the  hin¬ 
drance  of  the  ceremony  by  the  cause  related  is  sufficiently  authenti¬ 
cated  by  tradition:  and  the  tradition  is  so  far  valuable,  as  it  proves 
that  the  summers  in  this  Southern  part  of  our  island,  were  subject  a 
thousand  years  ago  to  continued  heavy  rains  in  the  same  part 
of  the  season  as  at  present.  Let  us  see  how,  in  point  of  fact,  the 
matter  now  stands. 

In  1807,  it  rained  with  us  on  the  day  in  question,  and  a  dry 
time  followed.  In  1808,  it  again  rained  on  this  day,  though  but 
a  few  drops  :  there  was  much  lightning  in  the  West  at  night,  yet 
it  was  nearly  dry  to  the  close  of  the  Lunar  period  (at  the  New 
Moon)  on  the  2 2d  of  this  month,  the  whole  period  having  yielded 
only  a  quarter  of  an  inch  of  rain:  but  the  next  moon  was  very  wet, 
and  there  fell  5*10  inches  of  rain. 

In  1818  and  1810,  it  was  dry  on  the  15th,  and  a  very  dry  time  in 
each  case  followed.  The  remainder  of  the  summers  occurring  be¬ 
twixt  1807  and  1819,  appear  to  come  under  the  general  proposi¬ 
tion  already  advanced  :  but  it  must  be  observed,  that  in  1816,  the 
wettest  gear  of  the  scries,  the  Solstitial  abundance  of  rain  belongs 
to  the  Lunar  period  ending  (with  the  Moon’s  approach  to  the 
Third  quarter)  on  the  16th  of  the  Seventh  month;  in  which  pe¬ 
riod  there  fell  513  inches,  while  the  ensuing  period,  which  falls 
wholly  within  the  forty  days,  though  it  had  rain  on  twenty-five 
out  of  thirty  days,  gave  only  2-41  inches. 


*  Time’s  Telescope,  or  Guide  to  the  Almanac. 
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SOLSTITIAL  AND  EQUINOCTIAL  RAINS. 

Our  year  then  in  respect  of  quantities  of  rain,  exhibits  a  dry 
and  a  wet  moiety.  The  latter  again  divides  itself  into  two  periods 
distinctly  marked,  as  the  reader  will  perceive  by  viewing  the  two 
elevations  of  the  curve  in  Fig.  20,  p.  107.  The  first  period  is 
that  which  connects  itself  with  the  popular  opinion  we  have  been 
discussing.  It  may  be  said  on  the  wrhole,  to  set  in  with  the  de¬ 
cline  of  the  diurnal  Mean  temperature,  the  maximum  of  which, 
we  may  recollect,  has  been  shown  to  follow  the  Summer  solstice 
at  such  an  interval,  as  to  fall  between  the  12th  and  25th  of  the 
month  called  July.  Now  the  15th  of  that  month  (or  Swithms 
day)  in  the  old  style,  corresponds  to  the  26th  in  the  new  :  so  that 
common  observation  has  long  since  settled  the  limits  of  the  effect, 
without  being  sensible  of  its  real  cause.  The  operation  of  this 
cause  being  continued  usually  through  great  part  of  the  Eighth 
month,  the  rain  of  this  month  [on  the  first  average,]  exceeds  the 
mean,  by  about  as  much  as  that  of  the  Ninth  falls  below  it. 

The  latter  wet  period  corresponds  to  the  second  great  elevation 
in  the  curve.  It  begins  by  a  large  addition  to  the  amount  of  rain 
in  the  Tenth  month ;  its  middle  and  wettest  part  falls  in  the 
Eleventh  ;  and  it  goes  off  by  a  similar  gradation  of  amount  in  the 
Twelfth.  As  the  former  period  apparently  takes  its  origin  from 
the  Summer  solstice,*  (though,  like  the  highest  temperature,  not 

*  The  great  rains  in  xAbyssinia  and  the  neighbouring  countries,  on  which  de¬ 
pend  the  annual  overflowings  of  the  Nile,  have  a  period  coincident  with  that  of 
our  own  Estival  rains.  The  dry  season,  according  to  Bruce,  gives  place  to  light 
rains  about  the  Vernal  Equinox,  but  there  falls  no  considerable  quantity  in  any 
place  until  the  Sun  arrives  at  the  zenith  of  that  place:  from  which  time,  until 
in  returning  southward  he  becomes  again  vertical  to  them,  all  these  parts  are  sub¬ 
ject  to  heavy  rains  ;  which  cease  as  to  the  whole  country  a  little  before  the  Au¬ 
tumnal  Equinox.  The  following  are  the  monthly  proportions  of  the  rainy  months 
on  a  medium  of  two  years,  according  to  a  journal  kept  by  Bruce’s  assistant  Ba- 
lugani ,  at  Gondar  in  1770,  and  at  Ivoscam  in  1771- 

May  2-(>00  in.  -Aug-  12-794  in. 

June  5-347  Sept.  5-03G 

July  12-224 

And  it  is  remarkable  that  in  these  parts  of  the  world  they  have  a  second  rainy 
period,  of  much  less  extent,  and  as  it  seems,  less  certain  tlian  the  former;  which 
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developed  till  after  a  certain  interval,)  so  this  occupies  much  of 
the  interval  between  the  Autumnal  Equinox  and  the  Winter 
solstice,  its  termination  being  apparently  fixed  by  the  latter.  1 
propose  therefore  to  distinguish  the  two  by  the  terms,  Summer  or 
Estival ,  and  Autumnal  Rains  ;  meaning  thereby  not  the  entire 
quantities  of  rain  falling  in  the  midst  of  two  seasons  otherwise 
dry,  which  would  be  inapplicable  to  our  climate,  but  simply  the 
excess  of  rain,  which  on  a  mean  of  years  the  two  periods  afford  us. 

falls  about  the  close  of  October  and  beginning  of  November.  Thus  in  Summer 
we  partake  in  a  less  degree,  and  with  some  uncertainty,  in  the  operation  of  the 
causes  which  produce  the  Tropical  rains;  and  in  Autumn  the  Tropical  regions 
are  affected,  in  a  lower  degree,  by  the  causes  of  our  more  complete  precipitation. 

I  attach  little  to  the  show  of  minute  accuracy  with  which  this  Journal  of 
Bruce’s  is  got  up  ;  there  being,  after  all,  some  inconsistencies  apparent,  owing 
perhaps  to  the  press:  but  I  think  there  is  internal  evidence  of  its  being  a  real 
Register,  which  may  be  depended  on  for  general  results.  IT  is  account  of  the 
manner  of  the  falling  of  those  Abyssinian  Thunder-showers,  in  a  country  so  ele¬ 
vated  that  the  Barometer  stood  at  22  inches  is,  though  very  unphilosophical,  an 
interesting  record  :  since  the  phenomena  which  he  there  attempts  to  describe, 
may  often  be  witnessed  day  after  day  in  our  own  climate,  though  so  near  the 
level  of  the  sea,  at  the  same  season.  “  Every  morning  in  Abyssinia  is  clear,  and 
the  sun  shines.  About  nine,  a  small  cloud  not  above  four  feet  broad,  ap¬ 
pears  in  the  East,  whirling  violently  round  as  if  upon  an  axis;  but  arrived  near 
the  zenith,  it  first  abates  its  motion,  then  loses  its  form,  and  extends  itself 
greatly,  and  seems  to  call  up  vapours  from  all  opposite  quarters.  These  clouds 
having  attained  nearly  the  same  height,  rush  against  each  other  with  great  vio¬ 
lence;  the  air  impelled  before  the  heaviest  mass  or  swiftest  mover,  makes  an  im¬ 
pression  of  its  own  form  in  the  clouds  opposite,  and  the  moment  it  has  taken  pos¬ 
session  of  the  space  made  to  receive  it,  the  most  violent  thunder  possible  to  be 
conceived  follows,  with  rain.  After  some  hours,  the  sky  clears  with  a  wind  at 
North  ;  and  it  is  always  disagreeably  cold  when  the  Thermometer  is  below  G3°. 
When  the  sun  is  in  the  Southern  tropic,  30  degrees  distant  from  the  zenith  of 
Gondar,  it  is  seldom  lower  than  72°,  but  it  falls  to  00°,  when  the  sun  is  imme¬ 
diately  vertical.”  Bruce’s  Tavels,  Book  vi.  Chap.  15  and  10. 

The  whirling  cloud  which  makes  such  a  figure  here  as  the  precursor  of  the 
storm,  I  believe  to  be  the  first  appearance  of  the  Cumuli ,  which  it  is  afterwards 
made  to  call  up  around  it,  and  which  lie  may  have  observed  at  times  coming  on 
from  the  windward  with  a  rapid  introversion  of  the  apex  upon  the  body  of  the 
cloud,  as  sometimes  happens  here  before  heavy  rain.  The  rest  is  merely  a  con¬ 
fused  description  of  the  gathering  of  a  thunder-storm;  in  which,  instead  of  the 
air  carrying  the  clouds  [now  become  Cumulostrali ,]  the  latter  are  made,  like  pro¬ 
jected  solids,  to  propel  the  air  before  them,  and  thus  remove  the  neichbouriiur 
clouds  in  order  to  take  their  places  ! 

The  short  notice  respecting  the  temperature  proves  that  a  warm  vaporous 
current,  probably  from  the  neighbouring  Arabian  gulf,  is  decomposed  by  the 
action  ot  a  colder  Northerly  one  ;  and  the  whole  of  the  circumstances  represent, 
on  a  grander  scale,  the  weather  of  a  wet  thundery  summer  in  this  climate. 
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The  Equinoxes  themselves  are  in  our  climate  comparatively 
dry,  the  Vernal  especially  ;  and  they  are  attended  with  the  re¬ 
markable  circumstance  of  an  occasional  anticipation  by  the  Verna f, 
of  a  share  of  the  rain  which  might  be  expected  to  accompany  the 
Autumnal  Equinox.  Were  it  not  for  this  curious  connexion,  the 
Ninth  month  would  not  be  dry ,  but  would  have  its  rain  above 
the  mean  of  the  year :  [on  the  average  of  thirty-four  years  it  is 
wet.]  The  reader  will  find  this  translation  to  have  happened  in 
the  years  1801,  1804,  1810,  1812,  1814,  and  1815  ;  by  com¬ 
paring  in  the  general  Tables,  the  amounts  of  rain  for  the  Third 
and  Ninth  months  respectively. 


CONNEXION  OF  THE  RAIN  WITH  THE  WINDS. 

I  have  placed  at  the  head  of  the  diagram,  p.  107,  ^ie  prevail¬ 
ing  wind  for  each  month,  or  rather  the  class  which  exhibits  the 
highest  number  for  the  month,  in  the  average  often  years  given 
in  the  Table,  p.  77-  It  appears  at  once  that  a  wind  between 
North  and  East  is  connected  with  our  driest  season,  about  the 
Vernal  Equinox  ;  and  a  wind  between  South  and  West  with  the 
wet  season  following  the  Autumnal. 

There  is  a  regularity  in  the  succession  of  the  winds  in  the  first 
six  months,  of  which  till  I  came  to  this  part  of  the  work  I  had 
not  suspected  the  existence.  The  classes  run  thus,  W — N, 
S— W,  N— E,  N— E,  S— W,  W— N.  After  this,  the  class 
W — N  prevails  during  the  Summer,  and  the  class  S — W  through 
the  latter  four  months  of  the  year. 

The  connexion  of  a  different  class  of  winds  with  the  Autumnal 
from  that  which  prevails  during  the  Estival  rains,  may  be  ad¬ 
mitted  as  a  proof,  that  the  two  periods  which  have  been  described, 
arc  really  distinct  effects,  produced  by  different  arrangements  of 
the  causes  of  rain  in  the  atmosphere. 

On  summing  up  the  horizontal  columns  of  observations  on  the 
wind  in  Table  D,  which  comprehend  a  space  of  ten  years,  I 
found  the  following  to  be  the  annual  amounts  of  the  several 
classes;  which  are  here  put  in  comparison  with  the  corrected 
amounts  of  Rain  for  those  years. 
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Year 

N— E 

E— S 

S— W 

W— N 

Var. 

Rain. 

1807 

61 

34 

113 

114 

43 

20-14  in. 

1808 

82 

38 

108 

103 

35 

23-24 

1809 

68 

50 

123 

91 

33 

25-28 

1810 

81 

72 

78 

83 

41 

28-07 

1811 

58 

59 

119 

93 

36 

24-64 

1812 

82 

66 

93 

91 

34 

27-24 

1813 

76 

53 

92 

124 

20 

23-56 

1814 

96 

65 

91 

96 

17 

26-07 

1815 

68 

36 

121 

107 

33 

21-20 

1816 

64 

66 

106 

102 

28 

32-37 

Averages 

74 

54 

105 

100 

32 

25*18  in. 

This  Tabic  affords  some  very  striking  results,  as  to  the  manner 
in  which  the  several  annual  quantities  are  related  to  those  of 
the  Rain. 

In  the  driest  year  of  the  whole,  which  is  180J,  the  class  N — E 
has  nearly  double  the  number  of  the  E — S;  in  1815,  the  next 
for  dryness,  the  same ;  and  in  1808,  which  stands  third,  rather 
more  than  double. 

In  1816,  the  wettest  year,  on  the  contrary,  the  class  E — S 
exceeds  the  N — E:  in  1814,  it  has  two-thirds  of  the  amount  of 
the  latter;  in  1812,  three-fourths;  and  in  1810,  the  remaining 
wet  year,  the  amount  comes  within  a  ninth  of  the  IS' — E  ;  both 
classes  being  large,  and  the  Westerly  winds  falling  off  in  a  re¬ 
markable  manner  to  make  room  for  them. 

The  year  1811,  which  presents  about  an  average  of  rain,  lias 
the  features,  in  respect  of  winds,  of  a  wet  year.  On  examination, 
I  find  that  36  out  of  the  59  observations  here  forming  the  E — S 
class  are  put  down  as  an  East  wind  :  and  in  1809  and  1813,  the 
two  remaining  years,  both  a  little  below  average,  the  majority  of 
the  observations  in  the  second  class  arc  of  the  same  kind. 

These  proportions,  then,  confirm  the  relation,  already  exhibited 
in  the  diagram,  of  a  NE  wind  to  the  dry  weather;  and  they 
establish  another  relation  between  a  SE  wind  and  the  rain  of 
our  climate. 

With  regard  to  Westerly  winds,  the  class  W — N,  we  may 
observe,  falls  off'  gradually  during  the  three  years  following  1807, 
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while  the  annual  rain  increases  from  year  to  year  :  and  in  four  of 
the  remaining  years,  its  number  is  above  the  average  in  the  dry 
years,  and  below  it  in  the  wet  ones.  There  is  therefore  a  mani¬ 
fest  general  relation  of  this  class  to  our  fair  weather. 

The  winds  between  the  South  and  West  have  no  decided  con¬ 
nexion  with  either  a  wet  or  a  dry  year. 

This  proposition  may  seem  at  variance  with  the  connexion  ex¬ 
hibited  in  the  diagram,  and  with  the  remarks  upon  it,  which  ap¬ 
pear  at  the  beginning  of  this  section  :  but  the  contradiction  is  ap¬ 
parent,  not  real,  as  will  be  seen  in  what  follows. 


GENERAL  IDEAS  ON  THE  RAINS  OF  THESE  LATITUDES. 

There  arc  two  ways  in  which  we  may  conceive  Rain  to  be  pro¬ 
duced  in  a  temperate  latitude  :  First,  by  the  cooling  of  the  whole 
mass  of  the  atmosphere  to  a  degree  sufficient  to  decompose  its  va¬ 
pour.  This  happens  when,  either  the  air  flowing  constantly  from 
South  to  North,  leaves  the  influence  of  the  Sun  behind  it ;  or  the 
Sun,  declining  in  Autumn  and  retiring  to  the  Southward,  leaves 
the  air  to  cool  where  it  remains.  In  effect,  both  causes  may  be 
in  action  together ;  as  is  probably  the  case  during  some  part 
of  every  autumn  in  these  latitudes. 

Secondly,  by  the  cooling  of  a  portion  only  of  the  air — from  the 
intrusion,  or  the  overflow  of  a  warm  vaporous  current,  from  a  lower 
latitude  into  our  own ;  where  it  loses  its  heat,  and  has  its  vapour 
decomposed  by  our  colder  air. 

In  the  first  case,  the  Rain  will  be  formed  in  every  part  of 
the  atmosphere,  up  to  a  certain  height  at  least  from  the  ground ; 
where  the  vapour  diffused  through  a  rarefied  medium  can  afford 
only  a  kind  of  hazv  precipitation,  which  gradually  descends  upon 
the  lower  air.  In  the  second  case,  showers,  and  hail  with  thunder, 
if  the  contact  be  very  sudden  between  the  currents,  arc  generated  ; 
which  fall  from  a  greater  height,  and  are  commonly  much  less 
continuous  than  the  other  kind  of  rain. 

Roth  of  these  modes  of  production,  again,  may  be  in  action 
together  for  a  time.  A  Southerly  current,  charged  with  va¬ 
pour  from  a  warmer  region,  may  be  passing  Northward,  at  the 
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same  time  that  a  Northerly  current  may  be  returning  towards  the 
South,  in  the  immediate  neighbourhood  of  the  former  ;  and  these 
two  may  raise  each  other,  the  colder  running  in  laterally  under  the 
warmer  current,  and  causing  it  to  flow  over  laterally  in  its  turn ; 
while  each  pursues  in  the  main  its  original  course.  In  this  case 
the  country,  for  a  considerable  space  extending  from  about  the 
line  of  their  junction  far  into  the  Southerly  current,  may  be  the 
scat  of  extensive  and  continued  rain. — 


PARTICULAR  CASES  OF  RAIN,  &C.  EXAMINED. 

Tab.  1 — 2,  [Vol.  ii.]  In  these  two  periods  a  mean  quantity 
of  rain  was  brought  by  strong  SW  winds.  Once,  when  there  fell 
063  in.  the  nocturnal  Temp,  was  depressed  12°,  several  hoar 
frosts  ensued,  and  a  positive  electricity  was  manifested  before  the 
rain  :  all  which  indicates  the  interference  by  night  of  a  Northerly 
wind. 

A  Thunder-storm  (Dec.  2)  seems  to  be  connected  with  the  en¬ 
suing  dry  winter. 

Tab  6 — 7-  After  a  dry  time  of  long  continuance,  the  Fifth 
Month  gave  between  two  and  three  inches  in  the  first  fifteen  days, 
.s i,v  of  which  had  variable  winds.  During  these  rains,  which 
brought  warm  weather  (although  from  N  E  and  E,)  there  was  an 
abundant  development  of  electricity.  On  a  sudden  depression  of 
Temp,  at  the  close  of  the  month,  there  fell  082  in:  the  wind 
getting  to  S  and  Var. :  then  after  two  days  fair  with  NW,  the 
return  of  variable  winds  brought  an  inch  and  a  quarter  of  rain. 
After  which,  with  Westerly  winds,  the  whole  period,  Tab.  8,  was 
dry  and  non-electric ;  though  upon  the  change  from  SW  by  W 
to  NW,  some  thunder  clouds  made  their  appearance. 

Tab.  10.  In  this  period  we  have  a  rain  of  0*93  in.  ;  from  the 
NW  displacing  the  SE,  attended  with  much  lightning  in  the 
night:  max.  Temp,  depressed  from  81°  to  72°. 

Tab.  11.  A  rain  of  0  65  in.  clearly  due  to  a  depression  of 
Temp,  (by  a  Northerly  current)  of  10°  on  the  day  and  night. 
And  towards  the  close,  immediately  after  the  Autumnal  Equinox, 
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n  wet  week,  apparently  from  a  mere  South  wind;  which  raised  the 
Temperature,  while  the  Barometer  fell. 

Tab.  12.  In  the  latter  part  of  this  period,  we  have  seven  wet 
days  with  a  considerable  depression  of  both  Barometer  and  Ther¬ 
mometer,  indicating  an  extensive  decomposition  of  the  aqueous  at¬ 
mosphere  ;  the  brunt  of  which  appears  by  the  Note  to  have  fallen 
upon  the  country  about  Paris.  The  winds  are  here  a  perfect 
mixture,  viz.  S,  Var.,  NW,  N,  BE,  E,  N,  SW,  W,  N  :  cross¬ 
ing  the  compass  in  both  directions. 

Tab.  13.  Here  we  have  0-61  in.  of  Snow  by  the  NW  super¬ 
vening  upon  the  SE :  the  latter  wind  is  inserted  upon  the  au¬ 
thority  of  the  Philo.  Trans,  as  my  own  observation  is  wanting. 
In  the  same  period,  0T9  in.  Snow  and  rain,  connected  with  three 
days  Var. 

Tab.  15.  The  first  days  of  1808  presented  an  example  of  the 
effects  of  the  interference  of  a  partial  current.  A  course  of  dry 
SW  winds,  of  eighteen  days  duration,  is  interrupted  in  the  middle 
by  one  day  South ,  probably  in  its  origin  SE  ;  the  result  is  OG5 
in.  of  rain. 

Tab.  18.  After  four  days  variable  winds,  059  in.  of  water  from 
Snow ,  attended  with  positive  and  negative  electricity.  This  was 
on  the  20th  of  the  Fourth  Month,  1808.  The  17th  of  the  same 
month  in  1807  was  distinguished  by  a  snow-storm,  and  the  19th 
by  a  succession  of  electrical  Nimbi  discharging  dry  hail:  and  the 
20th  and  21st  of  the  same  in  1809,  by  plentiful  snows,  followed 
by  hail  and  rain.  In  the  two  latter  cases  the  NE  and  SE  winds 
appear  to  have  been  in  simultaneous  action:  in  1808  the  winds 
arc  not  specified.  This  analogy  gives  place  to  fair  weather  at  the 
same  season  in  1810:  but  in  the  subsequent  years,  I  find  hail 
noted,  for  the  most  part,  about  the  same  time  in  the  month. 
There  is  therefore  probably  a  periodical  current  from  the 
North  at  this  season,  in  the  higher  atmosphere,  the  arrival 
of  which  is  determined  by  the  Sun’s  progress  in  North  declina¬ 
tion. 

A  case  remarkably  analogous,  and  which  may  prove  important  in 
regard  to  a  future  theory  of  the  Atmospherical  variations,  occurs 
while  I  am  occupied  with  the  present  sheet  [1st  Ed.]  of  this  work.  On 


120 


OF  THE  RAIN. 


the  19th  instant  (Second  month,  1020.)  after  a  considerable  de¬ 
pression  of  Temperature  for  the  season  (there  having  been  no 
snow  for  near  a  month,)  it  began  to  snow  early  in  the  afternoon, 
and  there  fell  in  the  course  of  the  ensuing  night  and  day  a  consi¬ 
derable  quantity,  making  0  ^0  in  the  guage  when  melted.  Now, 
from  the  21st  of  the  Twelfth  Month  (the  shortest  day)  to  the 
date  of  this  snow,  is  sixty  days  ;  and  from  the  date  of  the  heavy 
snow  with  which  this  winter  began  (prematurely  as  we  thought)  at 
noon,  on  the  22d  of  Tenth  Month,  to  the  shortest  day,  is  also 
sixty  days.  Should  the  winter  terminate  with  this  snow,  which 
has  been  followed,  after  a  thaw,  by  some  night-frosts,  it  will  have 
lasted,  with  the  usual  mild  intervals  included,  an  hundred  and 
twenty  days,  beginning  and  ending  at  the  same  point  of  the  Sun  s 
declination.  In  this  respect  then,  our  winter  will  have  been  co¬ 
incident,  for  once,  with  that  of  a  much  higher  latitude:  and  as  we 
have  been  intruding  of  late  years,  with  our  ships  of  discovery, 
into  the  polar  circle,  the  North  may  be  said  to  have  returned  the 
visit  ! 

To  proceed. — Tab.  22  exhibits  a  good  specimen  of  the  Solstitial 
rains.  The  period  begins  with  a  SE  wind,  and  a  max.  Temp,  of 
95°.  In  five  days,  with  2‘7C  in.  of  rain,  and  thunder,  it  is  low¬ 
ered  to  67°,  the  Temp,  of  the  nights  keeping  up:  the  winds  these 
five  days  as  follow,  S,  NW,  NE,  E,  W.  The  Evaporation, 
which  is  about  010  in  per  diem ,  certainly  proves  nothing  in  fa¬ 
vour  of  a  saturated  state  of  the  lower  air  all  this  time.  1  he 
NW,  W,  and  SW  prevailed  on  the  few  fair  days  in  this 
period,  which  had  in  the  whole  5’10  in.  of  rain.  See  also  Tab. 
47.  59. 

I11  Tab.  25,  we  have  several  considerable  amounts  of  rain 
brought  by  strong  SW  winds ;  while  a  little  rain  likewise 
attends  the  interruption  of  the  course  of  NE,  immediately  suc¬ 
ceeding. 

Tab.  31.  Here  we  have  a  remarkable  succession  of  the  daily 
winds  during  rain,  and  which  proves  introductory  to  fair  icca~ 
flier.  First,  Fourth  month  14,  var.  with  thunder  and  hail,  then 
SW,  W,  NW,  N,  SE,  NE,  and,  after  a  few  days  of  changeable 
winds,  the  reverse  order,  NE,  N,  NW,  W,  SW,  with  a  day 
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variable  at  tlic  commencement  of  the  dry  weather,  which  pre¬ 
vailed  for  the  most  part  during  the  month  after. 

Tab.  42.  In  this  period,  at  the  beginning  of  Spring,  we  have 
a  striking  contrast  between  the  effects  of  the  Southerly  and 
Northerly  winds:  a  course  of  the  former,  with  daily  rain,  giving 
place  in  the  middle  of  the  period,  to  a  course  of  the  latter,  with 
dry  weather  and  frequent  hoar  frosts. 

Tab.  51.  (Eleventh  month  19,  to  Twelfth  month  18,  1810.) 
We  h  ave  here  the  enormous  amount  of  554  inches  of  rain  in  the 
space  of  thirty  days,  with  appropriate  winds,  and  an  Electricity 
which  might  have  become  the  heats  of  summer.  Whether  from 
this  cause,  or  from  the  temperate  warmth  and  moisture  by  night,  or 
both  united,  the  Ignis  fatuus,  a  phenomenon  scarce  known  in  this 
part  of  the  island,  appeared  in  the  marshes  near  our  Laboratory, 
on  several  nights  during  a  very  wet  week;  and  gave  place  only  to 
the  overflowing  of  the  river,  which  laid  the  ground  under  water. 
I  did  not  get  to  see  this  rare  visitant,  and  am  consequently  un¬ 
able  to  speculate,  from  actual  observation,  upon  its  nature;  but 
some  circumstances  which  were  told  me  by  an  eye-witness,  re¬ 
specting  the  brightness  and  swift  gliding  motion  of  the  lights,  in¬ 
duced  me  to  think  them  electrical  ;  and  I  am  disposed  to  class 
them  in  the  present  instance  with  the  smaller  kind  of  shooting 
stars ,  though  making  their  appearance  is  so  very  different  a  re¬ 
gion  of  the  atmosphere.  It  is  possible  that  the  evolution  of 
phosphuretted  hydrogen  gas  may  sometimes  produce  luminous 
phenomena  in  these  situations ;  but  on  this  supposition  they 
ought  to  appear  more  frequently.  Lastly,  to  conclude  these  con¬ 
jectures,  there  are  extant  descriptions  of  Igncs  fatui ,  which  are 
scarcely  to  be  explained  on  any  other  hypothesis,  than  that  some 
insect,  with  which  we  are  perhaps  acquainted  in  its  ordinary  ap¬ 
pearance  by  day,  becomes  luminous  when  collected  into  dense 
swarms,  and  flying  thus  by  night. 

Tab.  Gl.  A  contrast  in  the  opposite  season  (if  we  include  also  a 
few  days  of  Tab.  GO)  to  the  arrangement  of  winds  and  rain  in 
Tab.  42.  Here  we  have  a  course  of  dry  Northerly  and  Easterly 
winds,  followed  by  a  series  of  Westerly  gales  with  daily  rain;  the 
introduction  of  the  latter  being  marked  by  three  days  of  SE  and 
S;  and  one  variable. 
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The  crossing  of  the  currents,  and  the  effects  of  their  mutual 
contact  in  electrical  precipitation,  appear  in  some  extracts  from 
the  Papers  annexed  to  this  period.  See  the  Notes  respecting  the 
winds  at  Plymouth  and  Harwich:  and  compare  with  these  the 
winds  at  Plymouth  and  Hull ,  under  Tab.  (>7-  Both  cases  being 
evidently  connected  with  the  Equinoctial  season,  and  introductory 
to  rains  about  equal  in  amount  and  duration. 

Tables  Go,  66,  and  J4,  exhibit  a  great  number  of  instances  of 
the  connexion  of  the  S  and  SE  crossed  by  the  NW,  as  also  of 
the  variable  winds,  with  heavy  rain,  both  in  the  early  and  latter 
part  of  the  year.  The  usual  electrical  phenomena  ensue,  upon 
the  copious  decomposition  of  the  vapour,  in  each  season. 

Tab.  69.  In  this  period  the  gradual  southiny  of  the  wind  be¬ 
fore  rain  is  thus  twice  exhibited  in  its  daily  changes,  1.  NE,  E, 
SE,  SW ;  then  under  different  winds  during  a  wTeek,  0.60  in.  rain. 
2.  N,  NE,  E,  SW  ;  during  this,  again,  0.61  in.  rain,  and  imme¬ 
diately  with  Var.  for  one  day  0-60  in.  rain.  Then  NW  a  day, 
fair:  then,  E,  SE,  SW ;  S,  SE,  SW  ;  S,  SW  ;  with  0.55  in. 
rain  in  ten  days  ;  after  which  followed  two  weeks  of  dry  weather 
with  a  high  barometer. 

Tab.  81  has  a  curious  mixture  of  winds,  with  continued  rains, 
in  the  Spring  season ;  and,  as  usual,  thunder:  but  it  would  be 
tedious  to  point  out  to  the  reader  the  many  cases  which  he  may 
find  (if  disposed  to  prosecute  the  enquiry)  in  these  Tables. 


PROBABLE  SOURCES  OF  THE  VAPOUR  WROUGHT  BY  DIFFERENT 

WINDS. 

The  introduction  of  a  surplus  of  vapour  from  the  S  or  SE,  and 
its  decomposition  by  the  prevalent  NW,  and  in  some  cases  the 
W  and  SW  winds,  will  now  be  evident :  as  likewise  the  reason 
why  the  SE  wind  is  so  intimately  connected  with  Electrical  indi¬ 
cations,  with  hail  and  thunder. 

Vapour  brought  to  us  by  such  a  wind  must  have  been  gene¬ 
rated  in  countries  lying  to  the  South  and  East  of  our  island.  It 
is  therefore  probably  in  the  extensive  vallics  watered  by  the 
Meuse,  the  Moselle,  and  the  Rhine,  if  not  from  the  more  distant 
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Elbe,  with  the  Oder  and  W eser,  that  the  water  rises,  in  the  midst 
of  sunshine,  which  is  soon  afterwards  to  form  our  clouds,  and  pour 
down  in  our  Thunder-showers.  And  this  island,  in  all  probabi¬ 
lity,  does  the  same  office  for  Ireland:  nay,  the  Eastern  for  the 
Western  counties  of  South  Britain.  My  attention  was  lately 
called  to  this  subject  by  a  striking  fact,  which  occurred  in  pre¬ 
paring  for  press  the  131st  Table  of  this  volume.  After  nearly 
nine  days’  wet  weather,  attended  as  usual  wdtli  mixed  winds,  in 
our  district,  upon  the  wind  changing  from  SE  to  NE,  it  became 
fair  with  us;  and  on  the  same  day  (the  26th  of  Fifth  Mo.  1817,) 
a  rain  of  three  days  and  nights  commenced  in  the  country  East  of 
the  Upper  Rhine  about  Stuttgard ,  so  heavy  as  to  produce  a  se¬ 
rious  inundation.  In  the  mean  time  we  had  no  rain,  though  the 
Barometer  was  still  very  low,  and  the  change  of  the  wind  above 
mentioned  had  been  attended  with  thunder.  The  rain  ceased  in 
those  parts  upon  the  evening  of  the  28th,  and  on  the  next  two 
days  it  rained  again  with  us.  To  suppose  a  connexion  of  the 
phenomena  at  this  distance  on  electrical  principles  may  be  too 
much  :  but  I  think  one  may  be  made  out  through  the  medium  of 
the  winds  in  this  manner.  The  evaporation  of  a  tract  of  country 
lying  to  the  east  of  both  stations,  might  in  the  first  instance  be 
conveyed  to  the  Thames,  and  then,  by  a  change  in  the  direction 
of  the  prevailing  wind,  to  the  sources  of  the  Rhine;  and  decom¬ 
posed  into  rain  with  us  by  the  effect  of  a  colder  latitude,  and 
with  them  by  that  of  the  elevation  of  the  country:  aided  probably 
in  both  cases  by  opposing  currents. 

Thus,  drought  and  sunshine  in  one  part  of  Europe  may  be  as 
necessary  to  the  production  of  a  wet  season  in  another,  as  it  is 
found  to  be  on  the  great  scale  of  the  continents  of  Africa  and 
South  America  ;  where  the  plains,  during  one  half  of  the  year, 
are  burnt  up,  to  feed  the  springs  of  the  mountains;  which  in  their 
turn  contribute  to  inundate  the  fertile  vallics,  and  prepare  them 
for  a  luxuriant  vegetation.  And  we  may  now  be  more  able  to  un¬ 
derstand  the  unequal  distribution  of  the  wet  summer  ofl81G; 
when,  as  I  have  already  stated  under  Tab.  122,  the  middle  of 
Europe  was  subjected  to  excessive  rains,  at  the  same  time  that 
the  North,  or  the  parts  East  of  the  Baltic,  about  Dantzig  and 
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Riga,  were  suffering  from  drought ;  and  in  all  probability  furnish¬ 
ing  the  water. 

In  the  Spring  and  Summer,  both  the  direction  of  the  winds, 
and  the  relative  state  of  Temperature,  seem  to  forbid  our  receiv¬ 
ing  much  rain  from  the  Atlantic.  But  in  winter,  when  the  sur¬ 
face  of  the  ocean  is  giving  out  heat  to  the  air,  it  may  be  supposed 
also  to  give  out  vapour,  in  greater  quantities  than  the  Tempera¬ 
ture  of  the  air  is  prepared  to  sustain.  Hence  the  Atlantic,  during 
the  winter  months,  or  rather  in  the  interval  between  the  Autum¬ 
nal  equinox  and  the  Winter  solstice,  is  probably  the  great  source  of 
our  rains.  The  impetuous  gales  which,  at  this  season,  move 
over  its  surface,  and  impinge  on  our  Western  shores,  may  possibly 
bring  us  much  vapour  from  the  superior  atmosphere  of  the  Tropic 
in  which  they  originate.  The  powerful  manifestations  of  Elec¬ 
tricity  which  at  times  attend  them,  seem  to  favour  this  opinion. 
But  should  they  have  deposited  much  water  on  the  passage,  we 
may  still  find,  in  the  relative  winter  temperatures  of  the  air  on  our 
coasts,  and  on  the  ocean,  a  sufficient  reason  for  the  turbid  state 
in  which  they  are  almost  uniformly  found  on  their  arrival. 


HUTTONIAN  THEORY  OF  RAIN  REJECTED. 

[The  safest  course  that  we  can  follow,  in  reasoning  on  subjects 
connected  with  the  operations  of  nature,  is  undoubtedly  that  of 
direct  induction  from  observation  and  experiment:  and  in  this  wc 
may  be  allowed  to  avail  ourselves,  not  only  of  our  own,  but  like¬ 
wise  of  the  published  results  of  others.  It  sometimes  happens, 
nevertheless,  that  the  mere  sally  of  an  ingenious  reasoner,  espe¬ 
cially  if  it  be  supported  by  an  appearance  of  mathematical  de¬ 
monstration,  shall  obtain  general  acceptance  on  the  credit  of  his 
name  and  previous  labours,  without  the  least  pretension  to  expe¬ 
rimental  proof  or  natural  observation  of  any  kind.  Such  is,  in 
fact,  the  so  much  praised  Huttonian  theory  of  Rain ;  which  I 
was  induced  to  reject,  after  some  consideration,  on  comparing  it 
with  the  facts  and  inferences,  founded  on  experiment,  contained 
in  different  works  on  the  subject  of  latent  heat ,  and  the  capacities 
of  bodies  for  heat ,  which  1  had  recently  been  studying.  This 
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was,  I  think,  about  the  time  that  I  was  forming  my  system  of  the 
44  Modifications  of  Clouds  :”  and  I  read  to  the  Askesian  Society 
an  Essay,  now  in  my  possession,  in  reply  to  one  produced  by  a 
fellow-member  in  recommendation  of  the  Doctor’s  hypothesis.] 
The  principle  advanced  by  Dr.  Hutton  is  this;  that  when  two 
portions  of  saturated  air  mix  together,  the  common  Temperature 
will  be  reduced  to  a  medium  between  the  temperatures  of  the  two, 
while  the  Capacity  of  the  mixture,  or  its  power  of  retaining  water, 
will  be  much  below  the  medium  ;  and  precipitation  will  ensue 
from  this  circumstance  alone.  This  principle  the  Doctor  thought 
applicable  to  every  case  of  rain  that  could  happen;  and  not  only 
to  these,  but  also  to  the  production  of  clouds  and  mists,  in  what¬ 
ever  circumstances  or  situations  they  may  be  found.  [The  very 
dew  of  the  evening  was  made  to  result  from  such  mixture.] 

It  is  certainly  of  great  importance  to  establish  general  principles, 
on  which  we  may  reason  conclusively  respecting  any  case  which 
may  present  itself  in  Nature;  and  when  informed  of  the  premises, 
be  able  to  determine  that  such  or  such  consequences  must  ensue: 
but  I  confess  I  doubt,  notwithstanding  the  too  hasty  authority  of 
some  profound  reasoners  in  its  favour,  whether  Meteorology  will 
really  gain  a  step  by  adopting  this  system. 

44  That  the  quantity  of  vapour  capable  of  entering  into  air  in¬ 
creases  in  a  greater  ratio  than  the  temperature,”  is  a  proposition 
which  appears  to  rest  on  the  basis  of  experiment  :  but  44  that 
whenever  two  volumes  of  air  of  different  temperatures  are  mixed 
together,  each  being  previously  saturated  with  vapour,  a  preci¬ 
pitation  of  a  portion  of  vapour  [water,]  must  ensue,”  is  at  pre¬ 
sent  demonstrated  by  no  experiment  that  I  know  of;  and  re¬ 
quires,  I  think,  to  be  re-considered.  The  reason  given  is,  that  the 
mean  Temperature  is  not  able  to  support  the  mean  quantity  of  va¬ 
pour:*  but  are  we  sure  that  the  Temperature  in  this  ease  will  be  in 
the  Arithmetical  mean  ?  We  know  that  such  is  the  result  with 
homogeneous  bodies,  as  with  equal  volumes  of  hot  and  cold  water  : 
but  volumes  of  air,  saturated  with  water  at  different  temperatures, 
are  in  the  case  of  heterogeneous  bodies  :  they  differ  in  composition , 
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the  warmer  mixture  containing  the  most  of  aqueous  vapour.  The 
specific  heat  of  aqueous  vapour  is  given  at  1.55,  while  that  of  air 
is  1.79,  water  being  unity.  Such  a  mixture  will  therefore  proba¬ 
bly  have  a  temperature  differing  from  the  Arithmetical  mean; 
and  possibly  differing  in  such  a  way  as  to  prevent  the  precipitation 
of  any  water  in  consequence  of  the  equal  distribution  of  the  heat 
in  the  mixture.  Crawford  states  (Exp.  and  Obs.  &c.  p.  85,  2d  Ed.) 
that  4  Unequal  quantities  of  absolute  heat  are  required  to  produce 
equal  alterations  of  Temperature  in  equal  weights  of  heterogeneous 
bodies.1  This  experiment  was  made  on  solid  and  liquid  bodies  ;  but 
the  inference  to  gaseous  ones  is  unexceptionable,  the  principle 
being  admitted. 

I  am  doubtful,  secondly,  of  t he  fact  of  the  intimate  mixture  of 
large  masses  of  the  atmosphere,  in  the  manner  and  to  the  extent 
required  by  this  hypothesis.  [Tiic  most  violent  hurricane  does  not 
effect  it ;  for  the  clouds,  in  such  cases,  keep  still  on  in  their 
course.]  The  natural  appearances  are  against  it.  We  can  often 
trace,  during  the  approach  and  in  the  intervals  of  rain,  the  gra¬ 
dual  descent  or  subsidence  of  a  superior  current,  which  sooner  or 
later  manifests  itself  at  the  surface,  by  a  wind  there  flowing  in  the 
same  direction.  Often  in  summer,  two  or  more  of  these  may  be 
detected  ;  which,  after  quietly  flowing  over  each  other,  without 
any  extraordinary  precipitation,  or  in  some  cases  (as  when  ob¬ 
served  by  means  of  balloons)  without  any  turbidness  at  all,  come 
down  in  succession,  during  several  subsequent  days  of  fair 
weather.  Supposing  these  to  have  been  all  saturated  with  water, 
what  should  have  made  them  more  liable  to  mix  than  in  the  case 
described  ?  That  they  do  not  mix  at  all  in  the  plane  of  contact, 
is  not  what  I  maintain  ;  but  that  the  intimate  mixture  of  the 
whole  elements  of  the  atmosphere,  from  the  height  of  some  thou¬ 
sand  feet  down  to  the  earth,  and  this  every  time  that  it  rains 
largely,  is  not  from  appearances  at  all  a  probable  supposition. 

Many  phenomena  attending  the  production  of  dew,  mists,  and 
clouds,  might  be  cited  as  adverse  to  the  opinion  of  such  extensive 
intermixtures  of  the  higher  and  lower  atmosphere  :  but  leaving 
the  question  of  the  modus  operandi  in  the  case,  to  be  settled  by 
those  who  incline  further  to  discuss  it,  1  may  state,  as  matter  of 
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experience,  that  the  contact  and  opposition  of  different  currents 
charged  with  aqueous  vapour ,  and  (by  inference  from  their  state 
as  they  manifest  themselves  in  succession  at  the  surface)  differing 
in  temperature ,  is  largely  concerned  in  the  production  of  our 
Vernal  and  Estival  rains. 

When  after  a  suffocating  heat  with  moisture,  and  the  gradual 
accumulation  of  Thunder-clouds  followed  by  discharges  of  Elec¬ 
tricity,  I  observe  a  kind  of  Icicles*  falling  from  the  clouds,  then 
large  hail,  and  finally  rain  :  when  after  this  I  perceive  a  cold 
Westerly  or  Northerly  wind  prevail,  I  have  a  right  to  infer,  that 
the  latter,  aided  by  the  electrical  energies,  has  been  acting,  as  a 
cold  body  in  mass,  in  a  sudden  and  decided  manner,  on  the  warm 
air  in  which  I  was  placed  before  the  storm.  Again,  when  after  a  cold 
dry  North-East  wind  I  behold  the  sky  clouded,  and  feel  the  first 
drops  of  rain  warm  to  the  sense  ;  and  after  a  copious  shower  per¬ 
ceive  the  air  below  changed  to  a  state  of  comparative  warmth  and 
softness,  I  may  with  equal  reason  conclude,  that  the  Southerly 
wind  has  displaced  the  Northerly  ;  manifesting  itself  first  in  the 
higher  atmosphere,  and  losing  some  of  its  water  by  refrigeration 
in  the  course  of  the  change.  Doubtless  mixture ,  in  each  case, 
obtains  to  a  certain  degree,  and  accelerates  the  effect;  but  it  does 
not  appear  to  me  a  necessary  previous  condition.  On  the  con¬ 
trary,  the  occurrence  of  rain,  when  the  air  is  rather  dry  by  the 
Hygrometer  below  (as  sometimes  happens)  with  the  sudden  in¬ 
crease  of  evaporation  which  often  ensues  upon  rain,  convince  me 
that  temperature  may  effect  an  occasional  precipitation  at  the 
plane  of  contact,  such  as  the  general  state  of  the  atmosphere ,  [in 
respect  of  moisture,]  had  time  been  given  for  its  operation ,  [by 
mixture,]  would  have  prevented.  Nothing  is  more  common  than 
to  see  vapour  issuing  into  a  dry  air  (provided  it  be  cold  enough)  de¬ 
composed  by  the  contact  of  the  latter,  and  yielding  a  copious  steam , 
which  is  presently  afterwards  taken  up  again.  [And  this  happens 
also  with  oily  and  other  vapours,  as  chemists  every  day  witness  in 

*  I  witnessed  such  a  phenomenon  at  Meriden  near  Coventry,  on  the  19th  of 
Seventh  Mo.  1803,  when  the  large  hail  broke  the  windows  in  that  city'.  The 
reader  will  find  a  more  striking  instance  of  intense  sudden  precipitation,  in  the 
account  of  the  Gloucester  Thunder-storm,  under  Tab.  21  of  my  Observations. 
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their  processes.]  In  the  same  manner  I  suppose  an  occasional 
precipitation  to  take  place,  even  to  the  degree  of  rain,  by  the 
mere  circumstance  of  the  sudden  translation  of  a  vaporous  current 
into  the  midst  of  a  cold  medium  ;  or  of  the  irruption  of  the  latter 
upon  vaporous  air  at  rest. 

I  make  no  use  here  of  the  effect  of  different  Electricities, 
■which  may  obtain  in  currents  brought  from  a  distance  and  acting 
on  those  which  they  meet,  to  produce  rain ;  because  I  am  inclined 
rather  to  consider  the  Electrical  phenomena  attendant  on  Rain  as 
secondary ,  and  depending  on  the  previous  separation  of  watery 
particles  in  some  degree  of  aggregation,  by  the  great  and  universal 
cause  of  rain,  depression  of  the  temperature  of  vapour. 

The  previous  reasoning  is  meant  to  apply  to  the  apparent 
anomaly,  of  a  North-West  wind  predominating  in  our  wrettest 
season  in  summer,  and  a  South-West  during  the  autumnal  rains.  1 
conclude  from  a  careful  review  of  the  cases,  that  the  former  is  not 
the  carrier,  but  the  condenser  of  the  vapour ;  which  appears  to 
be  introduced  at  intervals  only,  from  the  South  and  South-East. 
When  the  surplus  vapour  has  been  disposed  of  in  rain  on  these 
occasions,  the  North-West  resumes  its  sway,  the  atmosphere  re¬ 
covers  its  transparency — ct  claro  cernes  sylvas  Aquilone  moveri. 
Virgil,  Georgic  1,  [to  whom  we  must  allow  the  poetic  licence  of 
putting  Aquilo ,  the  North-East,  for  any  Northerly  breeze.]  Rut 
it  is  usually  not  long  before  the  returning  clouds  indicate  the  near 
approach  of  a  new  supply  of  vapour — namque  urget  ab  alto  Not  us, 
[a  moist  Southerly  current.]  Idem. 

In  the  decline  of  the  year  the  rain  appears  to  originate,  as  be¬ 
fore  observed,  in  a  somewhat  different  way.  The  great  body  of 
the  atmosphere  is  then  usually  moving  with  some  force  from 
South-West  to  North-East,  while  the  Sun  is  declining  to  the 
Southward.  An  air  already  turbid  from  beginning  precipitation, 
is  further  charged,  below,  by  an  excess  of  evaporation  from  the 
agitation  of  much  watery  surface  over  which  it  passes.  Every 
calm  interval  then  affords  its  shower,  followed  by  wind  and  evapo¬ 
ration  again  :  and  a  succession  of  gales  by  night,  and  cloudy 
days,  characterise  the  approach  of  the  hibernal  season.  Excep¬ 
tions  however  are  found  here,  as  in  the  former  case ;  the  autum- 
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nal  rains  being  sometimes  (though  rarely)  scanty,  and  the  weather 
more  inclined  to  frost. 

It  should  be  observed,  that  a  current  from  North  or  South  may 
at  times  move  through  a  considerable  space  in  the  higher  atmo¬ 
sphere,  and  there  be  spent ;  manifesting  itself  below  only  by  the 
precipitations  which  it  occasions  :  also  that  the  prevalent  wind  of 
the  winter  season,  the  South-West,  must  be  allowed  occasionally 
the  same  operation  on  an  intruding  vaporous  current  from  the 
South-East,  as  has  been  ascribed  to  the  more  direct  antagonist  of 
the  latter,  the  North-West. 


ANNUAL  RAIN  FOR  THE  YEARS  FROM  1820  TO  1831  ;  WITH 

REMARKS. 

The  following  are  the  Annual  amounts  of  Rain,  for  the  twelve 
years  from  1820  to  1831  included.  The  materials  for  the  calcu¬ 
lation  are  the  amounts  of  Rain  in  the  Guage  at  the  Laboratory, 
Stratford,  exhibited  in  the  Third  volume.  The  mean  Tempera¬ 
tures  of  the  several  years  are  annexed. 


Year. 

Rain. 

Mean  Temp. 

1820 

23-66 

_  47-95 

1821 

31-36 

49-81 

1822 

22-77 

_  51-40 

1823 

24-03 

48-33 

1824 

31-49 

49-71 

1825 

21-88 

-  50-89 

1826 

22-56 

_  51-31 

1827 

24-19 

50-39 

1828 

28-66 

-  52-10 

1829 

24-60 

-  47-45 

1830 

26-52 

48-85 

1831 

29-29 

_  51-24 

Averages 

25-92 

49-95 

The  Rain  was  also  measured  at  Tottenham ,  during  the  years 
1821  and  1822  ;  and  I  think  it  proper  I  should  here  give  the 
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Monthly  amounts  of  this  guage  in  comparison,  that  the  Reader 
may  be  enabled  to  judge  for  himself  in  what  manner,  and  to  what 
extent,  the  Annual  Average  may  be  affected  by  a  distance  of  six 
or  seven  miles  from  the  Thames,  in  the  direction  towards  the  more 
hilly  parts  of  the  country. 

Mo.  1821  1822  Tottenham, 


Lab. 

Tott. 

I.ab. 

Tott. 

+ 

or  — 

1 

2-89 

•  • 

2-98 

0-62 

•  • 

0-70 

0-17 

2 

0-31 

•  • 

0-08 

0  82 

•  • 

0-95 

0-10 

3 

2-92 

•  • 

3-44 

1*60 

•  • 

1-39 

0-31 

4 

1-52 

•  • 

1-92 

2-44 

•  • 

2-63 

0-59 

5 

1-84 

•  • 

2  18 

1-58 

•  • 

1-56 

0-32 

6 

2-22 

•  • 

1-62 

1*19 

•  • 

1-00 

0-79 

7 

2*82 

•  • 

2-54 

3-23 

•  • 

2-67 

0-84 

8 

2-16 

•  • 

2-60 

1  39 

•  • 

1-49 

0-54 

9 

2-65 

•  • 

2-60 

1-46 

•  • 

1-03 

0-48 

10 

2*51 

•  • 

3-08 

3-62 

•  • 

3-93 

0-88 

11 

4*67 

•  • 

515 

3-46 

•  • 

3-72 

0-74 

12 

4-85 

•  • 

4-95 

1-36 

•  • 

2-06 

0-80 

31*36 

•  • 

3314 

22-77 

•  • 

2313 

T  +  4-35 

—2-21 

The  fifth  and  sixth  columns  show  the  quantities  by  which,  on 
an  average  of  a  dry  and  a  wet  year ,  the  rain  at  Tottenham  ex¬ 
ceeded  or  fell  short,  in  each  month,  of  that  at  Stratford.  And  it 
should  seem,  by  what  is  here  exhibited,  that  the  Annual  Rain,  in 
wet  years  more  especially,  receives  a  perceptible  increase,  by  a 
change  of  the  station  of  but  a  few  miles,  towards  a  more  hilly  one; 
a  result  which  might  have  been  expected. 

Having  made  the  same  comparison  on  the  Results  for  twelve 
Lunar  periods,  comprehended  within  the  year  131 7,  the  Rain  at 
Tottenham  is  found  to  be  221 6  inches,  and  that  at  Stratford 
2213  inches,  (upon  the  whole  year  24-77  in-  and  25-39  in.  re¬ 
spectively,)  the  amounts  measured  at  the  respective  stations  dif¬ 
fering,  in  some  instances,  from  half  an  inch  to  a  whole  inch  for 
the  same  period.  The  law  of  compensation  which  pervades  the 
science  in  its  other  branches  thus  appears  here  also. 
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The  Mean  Annual  Rain ,  then,  deduced  from  these  twelve 
years  observations,  is  2592  inches.  The  general  average  already 
given  at  p.  101,  deduced  from  twenty-three  years’  results,  (part  of 
which  had  been  subjected  to  an  estimated  addition  for  the  height 
of  the  guage  above  the  ground)  is  25T79  inches.  The  average 
of  the  series  of  years,  from  1797  to  1831,  the  respective  amounts 
of  which  are  given  in  this  work,  is  25T26  inches.  The  Mean 
Annual  Rain  for  London,  according  to  my  observations,  may 
therefore  still  be  stated  in  round  numbers  as  Twenty-five 
inches.  W e  shall,  perhaps,  hereafter,  be  furnished  with  a  suffi¬ 
cient  set  of  observations  with  comparable  guages,  in  different  places 
around  the  Metropolis,  to  settle  the  amount  with  greater  precision, 
for  the  whole  district.  And  it  is  probable  that,  in  this  view  of  the 
subject,  twenty-six  inches  will  be  found  nearer  the  truth. 

With  respect  to  wet  and  dry  years ,  and  the  agreement  between 
these  and  the  Annual  Temperature,  formerly  mentioned,  I  may 
observe,  that  although  the  years  1822,  1825,  1826,  and  1827, 
may  be  pronounced  warm  and  dry  ;  yet,  on  the  other  hand,  1828 
and  1831  are  warm  and  wet;  and  1820  and  1829  cold  and  dry. 
The  series  here  presented  contains,  properly  speaking,  no  year  that 
is  cold  and  wet.  Thus  the  Rule  of  a  connexion  between  a  high 
Temperature  and  dryness,  on  the  whole  year,  maybe  left  to  abide 
the  result  of  a  further  trial,  to  be  carried  on  through  future 
seasons. 

The  greatest  depths  of  Rain  fell  in  1821  and  1824,  in  connex¬ 
ion  with  an  average  annual  temperature;  and  in  1831,  which  had 
a  high  Mean.  T  he  least  in  1822,  1825,  and  1826,  all  of  which 
were  warm . 

Having  founded  my  former  estimate,  in  part,  on  the  Results  of 
Observations  made  at  Somerset  House  on  account  of  the  Royal 
Society,  it  becomes  needful  for  me,  here,  to  make  some  further 
remarks  on  the  conduct  of  our  Register  there  (since,  as  a  Fellow, 
I  must  take,  I  suppose,  my  share  of  the  responsibility,)  to  the 
present  time. 

It  will  be  seen,  (at  p.  100  of  this  volume,)  that  from  1797  to 
1806,  this  Register  gave  a  series  of  Annual  totals,  which,  (cor¬ 
rected  for  the  elevation  of  the  guage,  by  a  rule  deduced  from 
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careful  experiments,  made  at  Plaistow  by  myself,)  made  the  An- 
mud  average  255 77  inches.  From  this  average,  that  of  the  se¬ 
venteen  years  preceding  1797  differs  by  little  more  than  half  an 
inch.  I  have  there  likewise  said,  that  the  average  of  the  years 
following,  to  1309  included,  agrees  sufficiently  with  the  former  ; 
also  that  from  1810,  (of  which  we  have  no  account  in  the  Regis¬ 
ter,)  this  department  of  the  Observations  has  been  subject  to  in¬ 
accuracies  and  defects,  not  consequent  on  the  mere  elevation  of 
the  guage,  which,  I  am  sorry  to  add,  still  continue  to  appear  in 
it.  In  other  parts  of  the  Observations  there  has  been  a  great  re¬ 
formation  ;  but  the  improvement  in  these  will  serve  only,  as  re¬ 
gards  the  Rain,  to  recommend  a  long  series  of  errors. 

One  of  the  first  things  that  a  man  of  plain  good  sense,  who 
desired  to  know  something  from  so  good  authority  about  the  sea¬ 
sons,  would  look  into,  is  undoubted  this,  of  the  quantities  of  Rain 
fallen  in  different  seasons.  But  from  what  is  exhibited  in  the  Tran¬ 
sactions  of  late  years,  lie  would  derive  nothing  but  misinformation. 

Let  us  try  a  few  examples : 


Year. 

Royal  S. 

At  the  ground. 

Laboratory. 

1823 

13-857  in. 

18-307  in. 

24-03 

1824 

20-695 

27-347 

31-49 

1825 

13-933 

18-41 1 

21-88 

182(1 

Left  imper 

feet. 

1827 

9-928 

13-1 19 

2419 

The  first  column  gives  the  Result  as  summed  up  from  the 
amounts  in  the  Register — correctly  enough,  but  from  defective 
data — the  second,  the  same,  as  it  would  have  been  at  the  ground 
— the  third,  the  actual  Rain  at  or  near  the  ground,  at  Stratford. 

It  appears  that  in  the  Society’s  results  there  is  a  deficiency, 
from  some  cause,  varying  from  a  seventh  to  a  half  of  the  quantity 
that  should  appear.  And  in  many  instances,  where  Rain  is 
noted  in  the  Marginal  remarks,  it  is  wanting  in  the  Table; 
which  is  sometimes  the  case  for  a  whole  Month  together.  I  sus¬ 
pect  that  an  incurable  defect  in  the  apparatus  has  discouraged 
the  observer  from  paying  the  necessary  attention  to  the  entries: 
and  in  such  circumstances,  it  seems  worse  than  trifling  for  the 
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Society  to  insert  in  its  Register  such  results,  to  be  gravely  quoted 
by  a  Vice-President,  in  a  paper  on  Meteorology,  as  valid.  I  long 
since  made  an  offer  to  the  Council  of  the  Society,  in  a  Committee 
of  the  Fellows  (appointed  at  a  regular  meeting,)  at  which  both  Sir 
H.  Davy  and  Dr.  Young  were  present,  to  assist  in  providing  a 
remedy  for  this  glaring  defect  in  a  part  of  its  operations :  but  it 
was  never  cordially  accepted. 

The  average  Annual  rain  of  the  ten  years  (from  1820  to  1830, 
omitting  1826)  is  17  615  in.  which  corrected  for  the  elevation  of 
the  &uaQe  ^ives  -j3  277 -«  quantity  falling  below  the  real  ave¬ 
rage  of  the  district  by  more  than  two  inches.  It  may  be  said 
that  probably  other  causes  than  such  as  have  been  stated,  and 
those  peculiar  to  a  great  city,  contribute  to  this  deficiency.  It 
would  be  very  satisfactory  to  be  able  to  appreciate  the  action  of 
such  causes,  and  their  annual  share  of  effect — but  until  an  In¬ 
strument,  which  is  understood  to  be  that  of  so  respectable  a  Scien¬ 
tific  corporation,  and  the  indications  of  which  they  have  so  long 
been  in  the  habit  of  publishing,  shall  be  deemed  worthy  of  daily 
use  when  Rain  is  falling,  we  shall  in  vain  expect  from  this  quar¬ 
ter  the  data  needful  even  for  the  construction  of  the  problem. 

I  have  found  the  Annual  Rain  at  the  village  of  Ackwort/i  in 
Yorkshire,  during  the  ten  years  I  have  resided  chiefly  there,  to 
agree  very  nearly  with  that  of  London.  The  last  year,  Strat¬ 
ford  gave  29'29  in.  and  Ackwortli  2837  in.:  in  other  years  the 
latter  has  somewhat  exceeded.  I  shall  probably  recur  to  the 
comparison  of  the  two  hereafter. 


AVERAGES  AND  PERIODS  OF  RAIN  FURTHER  CONSIDERED.  THE 
MONTHLY  AVERAGES  OF  RAIN  EXTENDED  TO  A  PERIOD  OF 
THIRTY-FOUR  YEARS. 

The  Monthly  proportions  of  Rain  for  the  Climate,  given  with  a 
Curve  in  p.  106,  are  founded  on  an  average  of  twenty  years,  ex¬ 
tending  from  I7D7  to  1816  ;  and  corrected,  so  far  as  was  needful, 
for  the  elevation  of  the  guage.  I  shall  now  proceed  to  exhibit 
these  for  two  periods,  the  one  prior,  the  other  subsequent  to  1816, 
which  I  regarded,  in  treating  of  the  Temperature,  as  natural  pc- 
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riods  of  revolution  in  the  seasons  of  our  climate.  Lastly,  I  shall 
present  to  the  Reader  the  longest  averages  of  our  Rain  1  am  at 
present  able  to  produce,  attended  with  satisfactory  data  ;  to  wit, 
those  of  thirty-four  years,  from  1797  to  1330. 

The  following  Table  shows  the  Monthly  proportions  of  Rain, 
together  with  the  average  number  of  days  on  which  it  rained  in 
each  month,  for  the  period  set  down  at  the  head  of  the  columns. 


Period  &  quantity. 

Days  &  pts. 

Period  &  quantity. 

Days  & 

Mo. 

1807—16. 

1817—23. 

1  Jan. 

1*907  in . 

14,4 

2-31  in . 

16,3 

2  Feb. 

1-645  _ 

15,8 

1-85  .... 

14,3 

3  Mar. 

1-542  _ 

12,7 

1*79  _ 

16,7 

4  Apr. 

1*719 

14,0 

1*95  _ 

15,7 

5  May 

2-036 

15,8 

2-23  _ 

14,6 

6  June 

1-964  _ 

11,8 

223  _ 

11,9 

7  July 

2-592  _ 

16,1 

2*34  _ 

13,0 

8  Aug. 

2-134 

16,3 

1-45  _ 

12,6 

9  Sept. 

1-644  _ 

12,3 

2*1 1 

13,0 

10  Oct. 

2*872  _ 

16,2 

2*38  _ 

16,1 

1 1  Nov. 

2-637  _ 

lo. 

2-59 

16,0 

12  Dec. 

2*489 

17,7 

2*57  .... 

15,4 

Totals 

25-181  Av. 

14,84  rI 

\  25*80  Av 

14,63 

The  comparison  about  to  be  made  between  these  periods  has 
not  been  extended  further  in  Averages,  because  the  Decade  of 
years  from  1324  to  1333  is  still  running;  but  I  shall  have  occa¬ 
sion  to  make  some  reference  to  it  in  detail.  The  principal  dif¬ 
ferences  that  here  show  themselves,  between  the  Decade  and  the 
Septenary,  in  respect  of  Rain,  are  these.  In  the  Septenary  the 
Rain  increases  somewhat,  both  in  amount  and  on  the  whole  in 
frequency,  in  the  first  four  months  of  the  year.  The  Fifth, 
Seventh,  and  Eighth  are  drier,  by  both  standards ;  indicating  the 
finer  Spring  and  Summer  weather  which  it  brings.  September 
is  wetter  in  the  Septenary;  and  December,  without  losing  in 
amount  of  rain,  shows  a  greater  proportion  of  fair  weather.  The 
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general  features  of  agreement  between  the  two,  in  respect  of  quan¬ 
tities  and  frequency  of  Rain,  can  scarcely  have  failed  to  attract 
the  attention  of  the  experienced  Reader. 

The  materials  for  these  Averages  will  be  found  in  detail  in  the 
General  Tables  I),  D  2,  D  3,  and  H,  belonging  to  the  Head 
Rain ,  at  the  end  of  this  volume.  If  the  reader  inclines  to  take 
up  these  Tables  and  try  the  comparison  further,  especially  be¬ 
tween  the  two  Averages  of  seven  years  at  the  foot  of  D  2  and  D  3, 
he  will  perceive  the  Rain  to  be  quitting  the  Winter,  in  which 
it  was  remarked  as  wetter  in  the  Septenary,  and  returning  to  the 
parts  which  in  that  were  more  fair :  and  this  will  be  found  espe¬ 
cially  the  case  in  the  Eighth  and  Ninth  months, — a  difference 
which  most  of  all  affects  the  labours  of  the  husbandman,  and  the 
condition  of  his  crops  when  harvested. 

I  may  probably  resume  this  comparison,  should  life  and  health 
be  afforded  me,  (or  cause  it  to  be  made  by  another  hand,)  after  the 
expiration  of  next  year,  in  connexion  with  various  other  subjects  of 
enquiry,  connected  with  the  natural  periods,  which  will  then  pre¬ 
sent  themselves. 

The  Result  of  the  Averages  on  thirty-four  years,  comprehend¬ 
ing  the  length  of  two  natural  Revolutions  of  the  seasons,  (though 
beginning  and  terminating  out  of  course,)  is  particularly  satisfac¬ 
tory.  The  character  of  the  curve,  (See  Fig.  21,)  representing 

Fig.  21. 


W— N,  S— W,  W— N,  N’ly,  E’ly,  W— N,  W-N,  W— N,  S-W.  S-W,  S— W,  S— W 
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these  Monthly  Averages  on  twenty  years,  is  preserved,  here,  in  a 
manner  which  fully  confirms  what  has  been  advanced  on  the  sub¬ 
ject,  in  the  space  from  page  106  to  110  of  this  volume ;  and  which 
matter  I  shall  therefore  not  need  here  to  treat  over  again  in  detail, 
upon  the  evidence  of  the  new  data.  I  have  preferred  leaving  the 
former  curve  in  this  figure,  in  a  dotted  line,  to  facilitate  the  compa¬ 
rison.  The  amounts  from  which  it  was  constructed  are  as  follows: 
the  number  of  days  on  which  any  rain  fell,  and  the  prevalent  wind 
for  each  month  arc  annexed,  as  before,  but  from  1807  only. 

AVERAGE  MONTHLY  RAIN  FOR  THIRTY-FOUR  YEARS,  WITH  THE 
PREVALENT  WINDS  FOR  EACH  MONTH. 


1797—1830. 

Rain  in  inches. 

Days  and  Parts. 

Winds. 

1.  Jan. 

1-90 

14,7 

W— N 

2.  Feb. 

1-49 

14,9 

S— W 

3.  Mar. 

1-39 

13,8 

W— N 

4.  April 

1-84 

15,0 

N’ly 

5.  May 

2-00 

14,5 

E’ly 

6.  June 

1  94 

12,3 

W— N 

7.  July 

2.55 

14,4 

W— N 

8.  Aug. 

215 

15,4 

W— N 

9.  Sept. 

2-29 

13,8 

S— W 

10.  Oct. 

2-41 

15,1 

S— W 

11.  Nov. 

2-79 

15,0 

S— W 

12.  Dec. 

2-38 

16,5 

S-W 

Total  2o-13  in.  A v.  14,6 

I  shall  conclude  this  head  of  Rain  with  an  Essay,  which  I 
wrote  nearly  thirty  years  ago,  on  the  proximate  cause  of  the  fall  of 
rain,  and  on  the  principle  of  local  showers  depending  on  Electrical 
action  in  the  atmosphere;  which  may  serve  to  explain  more  clearly 
some  parts  of  the  Essay  on  the  Modifications  of  Clouds,  relating 
to  that  subject. 
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ON  THE  PROXIMATE  CAUSE  OF  RAIN,  AND 
ON  ATMOSPHERIC  ELECTRICITY; 

Being  an  Essay  read  before  the  Askesian  Society ,  in  or  about 

the  year  1804, 

In  a  former  Essay  I  gave' the  Society  some  intimations  of  the  sup¬ 
posed  action  of  the  Electric  fluid  in  the  process  of  Rain,  and 
quoted  on  this  occasion  the  opinion  of  Kirwan :  and  the  more  va¬ 
luable  conclusions  (because  deduced  from  experiment)  of  Cavallo 
and  Read.  Having  since  more  attentively  examined,  and  indeed 
analysed,  the  two  years’  Observations  of  the  latter,  as  well  as 
verified  some  important  facts  with  a  similar  apparatus  of  my  own, 
I  am  prepared  to  state  the  results.  That  these  should  amount  to 
a  compleat  hypothesis  can  scarcely  be  expected  in  the  present  im¬ 
perfect  state  of  Meteorology.  Yet  this  imperfection,  in  point  of 
extensive  and  well-directed  Observations,  seems  to  call  for  the 
aid  of  every  fact,  and  every  conclusion  immediately  deducible 
therefrom,  that  can  be  thrown  into  the  common  stock,  for  the  use  of 
the  few  who  really  make  that  science  an  object  of  study.  I  may  add, 
injustice  to  Read,  that  his  unparalleled  industry  as  an  observer, 
has  materially  enriched  the  science  ;  and  his  diary  constitutes  a 
treasure  not  at  all  the  less  valuable,  on  account  of  the  absence  of 
plausible  attempts  to  connect  and  account  for  the  phenomena 
it  relates.  I  hope  we  may  regard  him  as  an  impartial  historian, 
who  had  no  system  to  support  which  might  throw  a  false  colour 
over  his  views  of  things. 

The  phenomena  of  Lightning  and  Thunder  are  familiar  to  all 
of  us.  After  an  accumulation  of  clouds  to  a  certain  degree  of 
density,  and  the  approach  of  these  clouds  towards  the  earth, 
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we  see  a  stroke  between  the  two,  attended  with  precisely  the 
same  character  as  the  explosion  of  a  charged  electrical  jar, 
or  battery  ;  though  incomparably  more  vast  in  extent,  and 
therefore  more  loud  and  luminous.  After  one  or  more  ex¬ 
plosions,  follows  heavy  and  plentiful  rain,  and  in  general  a  total 
change  in  the  character  of  the  weather.  From  extreme  heat  and 
dryness,  it  passes  to  a  moist  cold  and  hazy  state;  and  whereas,  be¬ 
fore  the  storm,  we  saw  heavy  clouds  formed  from  day  to  day, 
which  disappeared  in  the  evening  without  Rain,  now,  the  Atmo¬ 
sphere  is  become  so  impatient  (if  we  may  so  use  the  word)  of  cloud, 
that  it  will  support  nothing  but  a  thin  sheet,  which  is  almost  con¬ 
tinually  dripping. 

In  spite  of  these  so  evident  indications  of  the  purposes  answered 
by  Electricity  in  the  Economy  of  Nature,  it  is  usual  with  all  but 
those  who  have  studied  the  subject,  to  speak  of  a  Thunder  Storm 
as  a  mere  accident,  arising  from  a  particular  state  of  the  air  ;  and 
of  Rain  as  a  simple  deposition  of  Water,  by  a  change  of  capacity 
in  its  solvent  the  atmosphere;  while  the  proximate  causes  of  Rain 
and  of  fair  weather,  (those  which  determine  the  periods  of  the 
former,  and  without  which  no  such  thing  as  a  shower  could  pos¬ 
sibly  exist,)  seem  to  obtain  little  or  no  attention,  even  from  writers 
who  profess  to  explain  the  constitution  of  the  atmosphere.  A  due 
attention  to  the  phenomena  of  Atmospheric  Electricity  would  re¬ 
move  this  indifference,  and  assign  its  due  rank  in  philosophical 
systems  to  one  of  the  most  universally  diffused,  most  active  and 
useful  fluids  in  nature. 

I  shall  first  notice  the  state  of  Electricity,  when  no  Clouds  are 
present,  or  in  what  we  term  a  clear  air.  This,  all  observers  agree 
to  be  positive ,  when  any  can  be  obtained  ;  and  the  collection  of  it 
seems  to  become  more  difficult,  in  proportion  to  the  absence  of 
suspended  water ,  (not  vapour ,  for  that  is  a  gas,  and  therefore  a 
non-conductor.)  Hence,  says  Read ,  “  The  moments  of  its  greatest 
force  that  of  the  daily  electric  charge,  are  about  two  or  three 
hours  after  the  rising ,  and  some  time  before  and  after  the  setting 
of  the  sun:  those  when  it  is  weakest,  arc  from  mid-day  to  about 
four  p.  m.,  at  which  time  (we  may  add)  evaporation  is  most  per¬ 
fect,  and  the  lower  atmosphere  most  free  from  diffused  water, 
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which,  for  brevity,  I  shall  hereafter  denominate  haze.  But  as 
haze,  diffused  to  a  certain  degree  of  density,  may  assist  our  in¬ 
struments  in  collecting  a  charge,  by  facilitating  the  passage  of  the 
fluid  to  the  points,  so  in  a  much  greater  quantity  it  may  prevent 
it  by  destroying  their  insulation. 

Of  the  state  of  the  Electricity  in  Clouds,  we  are  much  less  con¬ 
clusively  informed.  One  important  fact,  however,  stated  by  Ca- 
vallo  and  Read ,  I  have  repeatedly  verified.  1  he  Stratus  is  al¬ 
ways  charged  positively,  and  sometimes  affords  sparks  through  the 
medium  of  the  insulated  rod.  Now,  when  this  cloud  prevails, 
there  is  usually  a  very  serene  atmosphere  above  it,  and  the  lower 
surface  of  the  cloud  is  also  in  contact  with  the  earth.  To  suppose 
that  the  charge  is  derived  from  the  latter,  would  be  to  violate  the 
laws  of  Electricity  which  require  all  communication  with  the  earth, 
to  be  suspended  in  order  that  a  body  may  be  charged.  On  the  other 
hand,  there  is  no  appearance  of  its  being  superinduced  by  a  negative 
state  above.  In  fact,  the  clear  atmosphere,  in  the  intervals  be¬ 
tween  the  recurrence  of  the  cloud,  is  found  also  positive.  We 
have,  therefore,  sufficient  proof  of  the  fact,  that  a  cloud  formed 
in  a  positive  atmosphere  acquires  therefrom  a  'positive  charge,  of 
greater  intensity  than  that  of  the  atmosphere  itself.  If  this  be 
effected  merely  by  its  conducting  power,  (or  in  other  words,  by 
superior  affinity  to  the  Electric  fluid,)  it  will  follow  that  Water, 
collected  from  air,  in  whatsoever  state,  will  become  positively 
charged  with  regard  to  such  air. 

It  appears  also  that  Clouds  are,  to  a  certain  degree,  retentive 
of  their  charge,  and  that  even  the  contact  of  some  part  with  the 
earth  does  not  speedily  deprive  the  whole  mass  of  it. 

The  signs  of  Electricity  given  by  the  higher  Modifications, 
either  through  the  medium  of  the  rod  or  the  kite,  without  Rain , 
are  of  very  rare  occurrence.  With  my  own  apparatus,  which  in¬ 
deed  wants  the  advantage  of  rising  ground,  I  have  never  got  any 
from  the  many  dense  clouds  that  I  have  watched  in  passing.  Ac¬ 
cording  to  Cavallo  and  Read,  however,  they  are  sometimes  posi¬ 
tive,  sometimes  negative,  and  oftener  effect  the  apparatus  influ¬ 
entially  than  by  communication.  It  is  obvious  that  all  those 
Clouds  which  appear  above  the  range  of  the  Cumulus  must  be  out 
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of  the  reach  of  such  examination.  In  a  mountainous  country  one 
might  hope  to  get  a  charge  with  ease,  from  the  denser  modifica¬ 
tions  ;  but  1  do  not  find  that  much  lias  been  done  in  this  way. 

It  is  from  Rain ,  Hail,  and  Snow  that  Atmospheric  Electricity 
is  usually  collected ;  and  when  we  consider  the  remarkable  fact, 
that  only  about  five  cases  of  Rain  in  one  hundred  gave  no  signs 
by  the  rod,  we  shall  see  that  there  is  ample  proof  of  the  necessary 
connexion  of  Electricity  with  Rain  ;  and  a  sufficient  inducement 
to  ingenious  persons  to  investigate  the  nature  of  this  connexion. 
I  shall  first  give  a  few  of  Read’s  observations  at  length,  and  then 
a  summary  view  of  the  results  obtained  by  my  examination  of  the 
whole  of  them.  The  notations  of  the  Wind  Barometer  and 
Thermometer ,  made  at  nine  a.  m.  are  also  extracted,  as  I  find 
them  in  his  “  Journal  of  Atmospheric  Electricity,  &c.”  in  Philo. 
Trans.  Vols.  81,  82. 

“  1789,  July  20.  Wind  N.  W.,  B.  29T0  in.  Th.  54°—' Three 
o’clock  p.  m.  I  saw  a  Thunder  Storm  approaching.  While  the 
storm  remained  at  a  considerable  distance,  the  rod  was  very  highly 
charged  with  negative  Electricity,  and  continued  so  for  three 
quarters  of  an  hour,  during  which  distant  thunder  was  heard. 
Sometimes  the  pith  balls  (suspended  from  the  wire  connected 
with  the  rod)  were  affected  with  a  waving,  at  others,  with  a  jerk¬ 
ing  motion.  [E] 

“  The  wind  now  shifted  to  the  SE,  a  heavy  Rain  came  on,  and 
the  Electricity  changed  to  positive.” 

The  author  then  describes  the  “  very  grand”  appearances  of 
his  apparatus  when  in  high  charge ;  which  were  terminated  by  a 
clap  of  thunder.  There  were  nine  alternations  of  the  charge 
during  its  continuance,  from  neg.  to  pos.  then  to  neg.  and  so  on. 

Some  of  the  Rain  being  caught  in  a  glass  bowl  on  an  insulated 
stand,  not  only  gave  electric  signs  when  thus  insulated,  but  re¬ 
tained  its  charge  near  ten  minutes  in  the  house.  [71] 

Aug.  31.  NW.,  B.  29'75  in.  T.  G2\ — Negative  signs  “  from 
a  shower,  the  drops  of  which  were  very  large.  The  Electricity 
soon  changed  to  positive.  Though  every  circumstance  was  fa¬ 
vourable,  yet  the  charge  in  the  rod  was  but  weak.  My  suspicions 
led  me  to  try  the  state  of  the  uppermost  end  of  the  rod,  which 
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was  found  to  be  in  an  opposite  state  to  the  lower,  and  the  midddle 
non-electric.”  Consequently  this  was  not  a  charge ,  but  an  influ¬ 
ential  effect  only. 

Sept.  1.  SE.,  B.  29 '62,  T.  58°. — Weak  neg.  signs. 

Sept.  2. — From  a  shower  in  the  afternoon  the  same,  though 
there  had  been  pos.  sparks  at  9  a.m. 

September  3.  S.,  B.  2947  in.  T.  69°. — positive  sparks  a.  m. 

“  p.  m.  a  strong  gale  of  Wind.  1  now  saw  thunder-clouds  form¬ 
ing  at  a  great  height.  Half  after  five — appearances  were  dread¬ 
ful  ;  in  five  minutes  the  wind  became  a  storm  from  SE.  This 
storm  of  wind  (for  there  was  but  little  rain,)  carried  the  huge 
black  clouds  to  the  NW.  I  saw  abundance  of  red  lightning  a 
little  above  the  horizon,  and  I  once  heard  thunder.  The  rod  be¬ 
fore  the  storm,  was  pos.  but  by  it  was  changed  to  neg.  and  con¬ 
tinued  so  during  the  whole  time.  The  Electricity  often  varied 
in  strength.”  [jE] 

There  were  thunder-storms  from  four  to  six  this  day,  at  Amers- 
ham,  (which  it  appears  the  Author  saw  and  heard,)  and  near 
Paclcington  in  Warwickshire ,  distant  about  one  hundred  miles. 


1790,  June  11.— N. 

B.  29  90. 

T.  65° 

signs  pos. 

12.— N. 

3000. 

59° 

pos. 

13.— NE. 

30*29. 

0 

0 

]JOS. 

14.— NE. 

30-30. 

64° 

pos. 

15.— NE. 

30-30. 

69° 

pos. 

10.— N. 

3023. 

54° 

pos. 

The  weather  these  six  days  serene  and  clear  :  the  Electricity  va¬ 
riable  :  greatest  charge  caused  the  pith  balls  to  diverge  seven- 
tenths  of  an  inch. 

June  17*  E.,  B.  SOTO,  T.  61°. — “  This  day  has  been  dark 

and  hazy.  9  p.  m.  wind  S.  :  a  prodigious  large  cloud  approached 
the  rod,  and  a  little  rain  fell  ;  yet  there  were  no  signs  of  Electri¬ 
city  in  the  rod.  In  a  few  minutes  after  this  I  was  surprised  by 
hearing  the  bell  ring.  [A  bell  connected  with  the  ground  was  at¬ 
tached  to  the  apparatus,  with  an  insulated  ball  hung  between  it 
and  the  terminating  brass  knob.  Consequently,  when  the  author 
was  out  of  the  room  he  might  be  rung  for  by  a  charge,  on  its 
arrival.]  I  ran  to  the  apparatus,  and  found  it  highly  charged  ne- 
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gatively.  When  the  main  bulk  of  the  cloud  arrived  over  the  rod 
its  electricity  changed  to  a  strong  positive,  and  in  a  quarter  of  an 
hour  the  Rain  and  Electricity  ceased  together.  [Zf] 

27.  N.,  B.  2996,  T.  61°. — a.  m.  strong  sparks  pos.  “  Four 

o’clock  p.  m.  I  saw  heavy  clouds  forming,  and  as  they  came  nearer 
the  rod  became  more  powerfully  electrified  negatively.  It  now 
began  to  rain,  by  which  the  rod  became  intensely  electrified  indeed. 
Many  dense  sparks  now  struck  through  the  air,  between  the  bell 
and  the  brass  ball,  with  a  loud  report  for  so  small  an  opening  of 
two  inches  only.  There  were  six  changes  of  Electricity  in  two 
hours.'”  \1) j 

28th,  29th,  30th. — Moderate  positive  signs. 

July  1.  W.,  B.  29  83,  T.  66°. — a.  m.  small  sparks  pos.  p.  m. 

neg. 

2.  W.,  B.  29‘77j  T.  63°. — a.  m.  strong  sparks  pos.  “  Half 
after  twelve  o’clock,  p.  m.  a  sudden  gust  of  wind,  followed  by  a 
shower  of  Rain,  pos.  with  small  sparks :  soon  afterwards  neg. 
Near  four  p.  m.  a  very  large  black  cloud  passed  over  the  rod,  and 
let  fall  a  little  rain,  mixed  with  hail,  by  which  the  rod  became 
highly  electrified  negatively.  The  bell  now  rang  briskly,  till  a 
flash  of  lightning  and  instant  crack  of  thunder  happened,  which 
occasioned  a  sudden  change  to  positive :  then  the  bell  struck  up 
again  as  brisk  as  before.  The  rod  has  been  charged  ten  hours 
without  intermission  this  day.”  [A\ 

July  15  to  Aug.  3.  Prevailing  winds  SW  and  NW.,  Bar. 
ranged  from  29'75  to  30T5,  Therm,  from  57°  to  69°. — “  The 
weather  these  nineteen  days,  has  been  generally  moderate,  and  the 
Electricity,  (which  has  been  uniformly  pos.)  at  no  time  sufficiently 
strong  to  afford  visible  sparks.” 

Aug.  3. — “  A  heavy  cloudy  morning  ;  but  fair.  Half  after 
one,  p.  m.  a  heavy  shower  of  Rain  fell ;  by  which  the  rod  became 
highly  charged  with  neg.  Electricity.  When  the  cloud  was  fully 
over  the  rod,  the  Electricity  changed  to  pos. ;  and  when  it  had 
passed  the  zenith,  the  electricity  changed  again  to  neg.  [C] 

After  this,  positive  Electricity  prevailed  again,  including  a  few 
showers  on  the  16th,  (some  of  them  not  sensibly  electrified,  others 
pos. ;  but  too  weakly  so  to  be  distinguishable  from  that  of  the  At- 
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mosphere,)  until  the  21st  of  this  month,  (wind  S.,  B.  29‘7-5, 
T.  77°*)  when  the  apparatus  in  the  morning  gave  strong  sparks 
pos. ;  but  at  five  p.  m.  fell  some  large  drops  of  Rain,  by  which 
the  rod  was  highly  charged  pos.  the  bell  rang  briskly  about  five 
minutes  ;  then  stopped,  and  the  Electricity  of  the  rod  became 
neg.  The  Rain  now  ceased,  and  the  sky  cleared  up,  and  the 
charge  decreased  considerably  ;  ending  as  it  had  begun,  pos. 

Sept.  2. — These  phenomena  were  repeated,  [A] 

3.  W.,  B.  29'50,  T.  58. — a.  m.  strong  sparks  pos.  “  Near 

one  o’clock,  p.  m.  the  charge  in  the  rod  was  7ieg.  1  then  saw  thun¬ 
der-clouds  forming  in  the  S.and  N.  Some  large  drops  of  Rain 
now  fell,  by  which  the  charge  became  very  strong.'”  After  the 
cloud  in  the  N  had  gone  by  W  into  the  S,  the  charge  (which  in 
the  mean  time  had  decreased,)  ended  7ieg.  [£] 

Nov.  10  to  19. — Sharp  dark  weather,  and  a  dry  Easterly 
wind,  with  a  weak  Electricity  pos. 

19.  Wind  S.,  B.  29”24.  T.  47°. — “  The  severe  Easterly 
wind  is  now  gone,  and  a  more  intense  Atmospheric  Electricity  is 
returned.  Nine  o’clock  a.  m.  a  large  black  cloud  passed  over  the 
rod,  and  a  moderate  shower  of  Rain  fell,  by  which  the  rod  was 
rather  strongly  electrified  neg.  This  shower  lasted  one  hour, 
and  near  the  middle  of  it  the  Electricity  changed  to  a  strong 
pos.:  after  this  the  Electricity  ended,  as  it  had  begun,  neg [C] 

30. — Small  sparks ,  pos.  from  a  shower  of  S7iow. 

1791.  Feb.  19.  NE.,  B.  29-40.  T.  37°.—“  Five  o’clock 
a.  m.  a  dark  cloudy  morning,  with  some  small  Rain,  by  which  the 
rod  became  rather  strongly  electrified  pos.  During  the  passage 
of  one  low  cloud,  the  charge  in  the  rod  changed  five  times ;  all 
of  which  clici7iges  I  have  reason  to  think  were  07ily  hifluentially 
effected:  20th  a.  m.  small  sparks  pos.  rainy  dark  weather.  In 
the  afternoon  the  charge  became  7ieg.  and  remained  so  full  three 
hours. 

March  3  to  20. — Serene  fair  weather,  and  the  nights  generally 
frosty.  The  Electricity  C07ista7it,  but  too  weak  to  afford  visible 
sparks,  pos. 

20.  W.  [it  had  been  SW  before]  B.  2908.  T.  46°. — 
“  This  morning  fell  a  warm  drizzling  Rain,  which  seems  to  have 
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acted  like  a  charm  on  the  late  constant  electrisation  of  the  Atmo¬ 
sphere  :  for  1  find  it  so  weakly  electrified,  since  the  Rain  fell, 
that  I  was  obliged  to  connect  with  the  rod  a  lighed  torch,  to 
ascertain  the  kind.”  [This  was  neg.  but  I  suspect  the  torch  might 
afford  it.  I  much  doubt  the  soundness  of  such  a  mode  of  pro¬ 
curing  the  Electric  signs  from  the  air.  The  intention  was  to 
dissipate  the  moisture  in  the  neighbourhood  of  the  points — but 
this  must  likewise  affect  the  state  of  Electricity.] 

21.  NW.y  B.  29T5.  T.  44°. — “  Four  o’clock  this  morn¬ 
ing,  a  severe  storm  of  Wind  and  Rain — highly  electrified  pos. 
Four  o’clock  p.  m.  some  Rain  fell  mixed  with  Snowr,  which  lasted 
near  one  hour.  During  this  time,  the  rod  was  most  powerfully 
electrified  pos.  [i?j  I  counted  seventeen  spontaneous  explosions , 
between  the  brass  ball  and  bell.  Half-after  five,  a  second  shower 
of  Rain,  Hail,  and  Snow  ;  which  lasted  half  an  hour,  attended 
with  uncommon  darkness.  During  about  half  this  time  the 
charge  in  the  rod  was  as  strong  as  possible;  for  the  fluid  almost 
streamed  between  the  ball  and  bell.  The  latter  very  high  charge 
was  neg.  [D]  There  were  four  changes,  but  all  gradual.”  22,  23, 
24,  25:  constantly  positive. 

26.  S.,  B.  29‘85.  T.  46°. — “  Half-after  9  a.  m.  fell  some 

Rain,  by  which  the  rod  became  electrified  neg.  The  wind  now 
became  N.  attended  with  showers  of  Rain,  the  rest  of  the  day  ; 
all  of  them  moderate! g  electrified  negatively. 

April  23.  SW.,  B.  29.23.  T.  54°. — Half-after  12  p.  m.  an 
extensive  black  cloud,  without  any  breaks  in  it,  approached  the 
rod,  by  which  it  became  strongly  electrified  negatively ;  and  in 
the  space  of  twelve  minutes  a  most  awful  darkness  filled  the 
Atmosphere,  and  some  Rain  fell  mixed  with  hail.  The  charge 
now  became  positive;  and  for  the  space  of  ten  minutes,  was  as 
strong  as  it  possibly  could  be  :  for  I  now  counted  172  spontane¬ 
ous  explosions  between  the  brass  ball  and  the  bell.  When  the 
explosive  sparks  ceased,  the  Electricity  of  the  rod  changed,  and 
ended  (as  it  had  begun)  neg.  A  little  after  five  o’clock,  fell 
a  heavy  shower  of  Rain,  and  a  second  strong  charge  in  the 
rod  succeeded;  attended  with  three  gradual  changes  of  the 
kind.” 
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From  an  attentive  examination  of  Read’s  Observations  I  have 
been  able  to  deduce  the  following  general  results  : 

O  O 

1.  The  positive  Electricity ,  common  to  fair  weather ,  often 
yields  to  a  negative  state  before  Rain. 

2.  In  general,  the  Rain  that  first  falls,  after  a  depression 
of  the  Barometer,  is  negative. 

3.  Above  forty  cases  of  Rain  in  one  hundred  give  negative 
Electricity  ;  although  the  state  of  the  Atmosphere  is  positive, 
before  and  afterwards. 

4.  Positive  Rain  in  a  positive  Atmosphere  occurs  more 
rarely:  perhaps  fifteen  times  in  one  hundred. 

5.  Snoiv  and  Hail ,  unmixed  with  Rain,  are  positive, 
almost  without  exception. 

6.  Nearly  forty  cases  of  Rain  in  one  hundred  affected  the 
apparatus  with  both  kinds  of  Electricity;  sometimes  with  an 
interval,  in  which  no  Rain  fell :  and  so,  that  a  positive  shower 
was  succeeded  by  a  negative;  and  vice  versa:  at  others,  the  two 
kinds  alternately  took  place  during  the  same  shower  ;  and,  it 
should  seem,  with  a  space  of  non-electric  Rain  between  them. 

The  regularity  with  which  the  latter  phenomena  sometimes 
occurred,  seems  to  furnish  a  clew  for  explaining  some  of  the  pre¬ 
ceding  cases;  and  indeed  for  constructing  a  hypothesis  of  local 
Rain.  I  shall  submit  to  the  consideration  of  the  Society  my 
conjectures,  in  the  confidence  of  their  meeting  with  a  candid 
examination  ;  and  on  this  account  I  ought  to  add,  that  the  latter 
part  of  my  investigation  of  Read’s  Journal  has  been  performed 
with  this  supposed  clew  in  my  hands ;  that  I  have  met  with  some 
facts  to  which  it  is  not  applicable  ;  and  am  therefore  willing  to 
distrust  its  guidance,  except  in  those  points  where  it  applies 
directly  to  the  phenomena.  The  members  may  do  well  to  com¬ 
pare  what  I  shall  advance  with  the  Journal  at  large;  since  objec¬ 
tions  may  occur  to  them,  which  have  escaped  me. 

Let  fig.  1  in  the  plate  opposite  represent  the  area  on  which  a  local 
shower  falls:  a.  being  a  certain  portion  in  the  centre,  in  which 
the  Rain  is  charged  pos: — b.b.  a  surrounding  portion,  in  which 
the  pos.  charge  terminates;  and  which  may  be  considered  as 
occupied  by  non-electric  Rain,  c.  e.  the  remainder  of  the  area, 
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surrounding  the  two  former  portions,  and  occupied  by  a  neg. 
charge  ;  which  also  extends  into  the  surrounding  Atmosphere  e.  e. 
to  a  distance  proportioned  to  the  intensity  of  the  central  positive 
charge.  The  non-electric  boundary  of  the  negative  charge  is 
represented  by  the  line  cl.  d.  d.  d.  Outside  this  line,  the  Atmo¬ 
sphere  is  supposed  positive ;  as  usual  when  free  from  clouds. 

In  a  shower  so  constituted,  the  Electric  signs,  obtained  by 
observations  made  in  a  single  and  fixed  station  (as  Read’s  were) 
would  be  subject  to  the  following  variations: 

1.  The  Central  area  remaining:  the  whole  time  over  the  in- 
strument,  the  observation  would  be  pos.  and,  2,  the  circum¬ 
ferential  area  doing  the  same,  it  would  be  neg.  Many  cases  in 
Read  will  be  thus  explained,  and  it  is  favourable  to  the  hypothesis 
that  the  pos.  observations  are  to  the  neg.  nearly  as  1  to  3 :  but 
on  the  other  hand  this  does  not  account  for  the  fact,  of  several 
showers  being  negative  in  succession  ;  nor  for  the  relation  which 
seems  to  obtain  between  depressions  of  the  Barometer  and  nega¬ 
tive  Rain. 

3.  The  Rain  beginning  with  the  central  area  over  the  instru¬ 
ment,  and  ending  with  the  circumferential,  the  observation  would 
be  first  pos.  then  (after  an  intermission  of  the  electric  signs) — neg. 
See  the  Cases  marked  A. 

4.  The  circumference  being  first  examined,  and  the  Rain 
ceasing  by  expenditure  during  the  charge  from  the  Centre,  the 
order  would  be  the  reverse  of  3.  See  the  Cases  B. 

5.  The  cloud  passing  over  in  the  zenith  of  the  apparatus,  and 
the  latter  being  considered  as  describing  under  it  the  line  ff9 
all  the  appearances  would  agree  with  the  Cases  marked  C. 

6.  But  the  line  which  the  apparatus  may  be  considered  as 
describing  under  the  cloud,  in  consequence  of  irregularities  either 
in  the  motion  or  form  of  the  latter,  may  resemble  the  curve  g. 
h.  :  and  after  having  entered  the  shower,  or  commenced  within  it, 
may  pass  and  repass  the  non-electric  boundary,  several  times 
during  its  [the  Rain's]  continuance.  It  may  also  happen  to 
commence,  or  to  terminate,  in  the  latter.  This  will  serve  to 
explain  the  cases  marked  D  :  with  many  others  of  the  same 
description. 
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7-  It  frequently  happens  that  the  apparatus  is  charged,  in 
consequence  of  rain  falling  at  such  a  distance  that  not  even  the 
skirts  of  the  shower  come  over  it.  This  is  particularly  the  case 
in  thunder-storms;  and  the  phenomena  are  such  as  ought  to  take 
place,  according  to  the  hypothesis,  when  the  centre  of  the  mass 
of  clouds  and  Rain  (which  electrically  considered  form  one 
aggregate)  passes  at  a  certain  distance  from,  and  parallel  to,  the 
line/,  h:  on  which  we  now  suppose  the  apparatus  to  be.  The 
latter  then  loses  its  pos.  charge  at  i.  and  presently  acquires  a  neg. 
which  becomes  more  intense,  as  the  Rod  enters  further  into  the 
negative  area,  and  dies  away  as  it  quits  it,  till  at  h.  it  becomes 
extinct.  See  the  Cases  marked  E. 

8.  If  the  station  of  the  observer,  during  a  thunder-storm, 
happened  to  be  in  any  part  of  the  circle  d.  d.  d.  d ,  he  might  be 
unable  (if  the  time  devoted  to  the  observation  was  short)  to 
obtain  any  signs  whatsoever  from  his  apparatus  :  although  he 
might  both  see  and  hear  the  successive  discharges  in  the  horizon. 
I  have  witnessed  such  an  occurrence  myself :  and  I  suspect  that 
what  Read  has  noted,  under  June  22,  1790,  is  from  the  same 
cause.  The  centre  of  the  storm,  in  this  case,  appears  to  have 
been  about  Salisbury,  distant  80  miles.  When  we  consider  the 
elevation  which  was  necessary  to  render  even  the  extremity  of 
this  storm  visible  at  Knightsbridge,  we  shall  not  find  this  distance 
too  great  for  the  semi-diameter  of  the  total  area,  in  which  its 
effects  might  be  sensible  with  a  good  instrument. 

The  Cases  to  which  these  explanations  seem  clearly  applicable, 
are  those  marked  C  and  E.  In  the  remainder,  there  is  room  for 
correction  by  future  observations ;  which  would  be  far  the  most 
instructive,  if  conducted  in  concert,  by  several  persons  at  different 
stations,  within  the  compass  of  a  few  square  miles.  It  will  be 
readily  seen,  that  I  have  made  the  accumulation  of  positive 
Electricity,  in  a  certain  portion  of  the  Atmosphere,  the  basis  of 
the  ivhole  system.  The  remainder  follows,  as  a  necessary  con¬ 
sequence  from  the  known  laws  of  Electricity.  But  the  produc¬ 
tion  of  positive  Electricity  is  not  necessarily  confined  to  the 
centre  of  an  aggregate  of  clouds  ;  nor  its  effects  to  a  lateral 
direction  only.  Cases  may  occur,  in  which  one  extremity  of  the 
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aggregate  may  be  positive,  and  the  other  in  consequence  negative: 
there  may  be  positive  Electricity  in  a  certain  stratum  of  the 
Atmosphere,  and  from  lienee  may  result  a  negative  counter-charge 
in  a  contiguous  stratum,  above  or  below.  In  continued  Rain, 
such  a  distribution  most  probably  obtains ;  but  we  must  have 
more  observations  to  be  able  to  prove  it.  Our  present  object  is, 
to  show  how  a  local  shower  is  organized ;  and,  if  possible,  to 
trace  its  immediate  origin  to  Electrical  causes  :  for  it  is  in  vain 
that  the  principles  of  Chemistry  alone  are  appealed  to  in  this 
case.  Let  us  see,  therefore,  how  it  happens  that  the  centre  of  a 
shower  is  often  strongly  positive. 

The  Clouds  originate  from  vapour,  which  is  first  formed  in 
contact  with  the  earth.  It  is  not,  therefore,  then  electrified, 
except  the  surface  on  which  it  is  formed  be  at  the  time  superin¬ 
duced.  But  the  latter  is  the  proper  effect  of  impending  clouds  : 
and  although  a  truly  electrised  vapour  may  be  thus  formed,  and 
being  condensed  may  constitute  a  part  of  the  system  of  clouds 
in  a  thunder-storm,  yet  our  present  enquiry  goes  further :  we 
want  to  account  for  the  superinducing  charge. 

It  would  be  a  difficult  undertaking  to  ascertain,  by  experiment, 
the  Electrical  state  of  vapour,  and  of  the  surface  on  which  it 
originates  in  the  natural  process.  Experiments  have  been  made 
on  insulated  substances,  at  high  temperatures,  the  results  of 
which,  even  if  more  conclusive,  would  be  quite  inapplicable  to 
this  case.  I  shall  therefore  offer  some  conjectures  on  the  origin 
of  Atmospheric  Electricity,  which  will,  in  the  first  instance,  pro¬ 
ceed  on  the  supposition,  that  vapour  is  originally  non-clectriscd. 

A  body  in  order  to  be  charged  must  be  first  insulated :  and 
the  charge  will  continue  during  perfect  insulation  ;  but  the  latter 
seems  unattainable.  There  is  always  a  small  degree  of  conducting 
power  in  the  very  Atmosphere,  when  at  the  maximum  of  dryness; 
and  this  is  greatly  augmented  by  what  is  called  moisture:  by 
which  1  understand  diffused  and  suspended  (not  elastic  and 
gaseous)  Water. 

We  can  scarcely  imagine  a  body  more  perfectly  insulated , 
than  the  first  particle  of  water,  which,  separating  from  vapour 
that  has  ascended  into  the  higher  Atmosphere,  begins  to  obey 
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the  law  of  gravity.  There  are  two  sources  from  whence  such  a 
particle  may  obtain  an  Electric  charge,  viz.  the  surrounding  air , 
and  the  vapour  out  of  which  it  was  formed  :  and  which  may 
(though  in  itself  non-electric)  afford  to  the  water,  now  reduced 
many  hundred  fold  in  volume,  a  real  ‘positive  charge.  Appear¬ 
ances  likewise  are  much  in  favour  of  the  opinion  that  the  preci¬ 
pitation  of  water,  in  the  higher  Atmosphere,  is  sometimes  effected 
by  a  double  affinity  ;  in  which  Electric  air  and  gaseous  water  are 
mutually  decomposed:  the  former  seizing  the  Caloric ,  [Caloric  had 
become,  when  this  essay  was  read,  a  conventional  term  with  this 
society,  for  the  matter  or  cause  of  heat]  the  latter  the  Electric 
fluid. 

At  all  events,  we  are  certain  of  the  fact,  that  Clouds  are  in¬ 
sulated  and  charged  conductors.  Franklin  supposed,  that 
clouds  arising  from  the  sea,  were  positive,  those  from  the  land, 
negative  ;  and  that  their  rencounters  in  the  air  were  the  cause  of 
thunder-storms.  Kirwan  and  others  go  a  little  further,  and  say 
that  a  positive  cloud  (become  such  in  the  way  I  have  stated) 
may  affect  another  with  a  negative  state  by  its  approach,  and 
thus  attract  it  to  form  Rain.  But  all  these  explanations  fall 
short  of  the  phenomena.  Had  this  been  all  the  process,  we 
should  have  known  nothing  of  the  Electricity  of  Ram  :  for  a 
negative  and  a  positive  cloud  would  unite  in  those  proportions  only 
which  should  form  non-electric  Rain.  In  addition,  therefore,  to 
the  union  of  the  oppositely  charged  clouds,  or  portions  of  a  cloud, 
to  form  Rain,  there  is  an  immense  quantity  of  the  electric  fluid 
conducted  by  the  Rain,  as  often  as  it  falls  from  the  Atmosphere 
to  the  Earth,  in  a  manner  which  I  shall  now  endeavour  to 
explain. 

Let  k.  1.  fig.  2.  represent  a  stratum  of  air,  [in  section  ]  in  which  va¬ 
pour  is  decomposing  by  the  gradual  loss  of  its  Caloric  :  (the  cause 
of  this  abstraction  is  not  now  the  question.)  The  particles  of 
Water  thus  separated  and  committed  to  the  air  subside,  and  arrive 
at  the  region  of  the  upper  clouds  in  a  charged  state.  As  soon  as  a 
sufficiently  dense  stratum  of  these  particles  is  formed,  we  have 
the  superinducing  cause  at  the  region  m.  in.  m.  by  which  the 
lower  air  may  be  rendered  negative :  and  the  accumulation  of 
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such  a  haze,  before  Rain,  is  not  a  matter  of  supposition  only,  but 
of  long  observation. 

During  this  process,  and  while  the  negative  charge  is  yet  at  a 
distance,  there  are  clouds  n.  n.  [in  section]  formed  in  a  lower  re¬ 
gion,  by  the  emission  of  vapour  from  the  heated  earth  [and  con¬ 
densation  in  the  colder  air  above.] 

The  effect  of  the  superinducing  charge  on  such  clouds  may 
produce  either  the  Cumulostratus ,  which  appears  to  be  a 
simple  union  of  clouds  ;  or  the  Nimbus ,  which  is  a  union  with 
transmission  of  Electricity.  The  latter  seems  to  take  place, 
when  the  superior  positive  charge  has  become  sufficiently  intense, 
by  the  continual  increase  of  the  bed  of  haze,  to  extend  its  nega¬ 
tive  atmosphere  quite  down  to  the  earth.  The  lower  clouds 
spread  [themselves]  in  this  negative  Atmosphere,  and  lose  their 
charge  in  it.  They  then  attract,  and  are  attracted  by,  the  posi¬ 
tive  haze  above  ;  and  the  first  drops  of  Rain  arc  [thus]  formed. 
The  Rain  opens  an  immediate  communication  with  the  Earth; 
the  positive  Electricity,  which  before  rendered  the  particles  buoy¬ 
ant,  streams  clotvn  along  with  the  llain  and  through  it ;  and 
the  shower  is  propagated  in  all  directions,  till  the  whole  mass  of 
cloud  is  brought  into  action. 

The  Rain  may  conduct  in  different  ways  ;  the  individual 
drops  may  receive  an  intense  charge,  at  the  moment  of  their 
formation  and  during  their  fall  through  the  cloud  ;  which  charge 
they  bring  to  the  ground,  (see  Read,  July  20,  1709,)  or  the 
whole  aggregate  of  floating,  uniting,  and  falling  drops,  from  the 
very  summit  of  the  cloud  to  the  ground,  may  form  one  immense 
Conductor.  The  latter  is  exceedingly  probable,  and  not  incon¬ 
sistent  with  the  former,  which  is  fact.  On  the  supposition  that 
a  sudden  locals  shower  is  an  Atmospherical  conductor  with  its 
foot  on  the  earth ,  wre  arc  able  to  assign  a  satisfactory  origin  and 
use  to  the  spreading  crown,  which  is  frequently  seen  above  it  ; 
and  in  which  we  may  discern  an  arrangement,  tending  from  every 
side  towards  the  dense  part  where  the  Rain  is  formed,  in  a 
manner  not  required  by  the  simple  law  of  gravity.  These  recti¬ 
linear  or  hairy  portions  arc  the  collecting  points  of  the  conductor, 
formed  in  the  positive  haze,  in  consequence  of  the  destruction  of 
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the  equilibrium  [of  its  charge]  which  necessarily  gives  rise  to  a 
How  of  the  Electricity  towards  the  conductor. 

But  we  have  yet  to  account  for  the  negative  charge  in  the 
shower  ;  which  may  probably  originate  from  the  following  cause. 
When  the  Rain  has  commenced,  and  a  certain  part  of  the  cloud 
has  begun  to  be  discharged,  there  must  ensue  a  horizontal  (as 
well  as  a  perpendicular)  movement  of  the  Electric  fluid.  If  the 
shower  is  a  solitary  one — and  it  is  only  such  that  we  are  now 
considering — there  will  be  no  conductor  in  the  region  of  the 
lower  clouds  and  Rain,  to  receive  or  furnish  the  fluid  in  a  hori¬ 
zontal  direction.  The  central  positive  charge  will  therefore 
establish  a  proportionate  negative  counter-charge  around  it,  by 
driving  out  the  Electric  fluid  from  a  certain  portion  of  the  cir¬ 
cumference  into  the  Atmosphere.  This  effect  may  be  continued 
in  the  Rain,  down  to  the  ground ;  and  it  will  take  place  the  more 
easily,  because  the  skirts  of  the  shower  are  falling  from  that  part 
of  the  mass  of  cloud,  where  the  union  of  the  upper  and  lower 
strata  has  just  been  effected  :  and  where,  consequently,  the  drops 
begin  to  fall  nearly  unelectrified.  The  existence  of  a  circle  of 
unelectrified  Rain,  between  the  positive  centre  and  the  negative 
circumference,  needs  neither  proof  nor  explanation,  as  it  must 
necessarily  happen.  Let  fig.  3  represent  a  perpendicular  section 
of  the  Nimbus  in  full  action;  the  clouds  n.  n.  being  now  absorbed 
into  m.  [and  surmounting  the  shower :]  the  supposed  extent  of 
the  positive  and  negative  charges,  in  the  clouds  and  Rain,  are 
marked  out  by  the  same  letters  as  before.  It  should  be  ob¬ 
served  that  the  central  space  contains,  not  merely  a  conductor, 
but  a  highly  charged  one.  In  cases  where  the  Rain  is  simply  a 
conductor  (which  probably  sometimes  occurs)  there  will  be  no 
charge  in  it  ;  and  as  to  the  transmission,  we  cannot  obtain  further 
proof  of  it  than  the  previous  and  subsequent  phenomena.  See 
Read,  March  20,  1790. 

It  remains  only  to  fulfil  the  present  engagement,  by  showing 
wherein  a  local  Thunder-shower  differs  from  the  one  we  have  been 
examining.  The  only  real  variation  from  the  common  process, 
appears  here  to  arise  from  the  intensity  of  the  evaporation  in  the 
lower  Atmosphere.  Evaporation,  we  know,  will  go  on,  while  the 
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surface  of  the  earth,  or  the  waters,  possess  a  temperature  greatly 
exceeding  that  of  the  mean  region  of  the  Atmosphere ;  although 
the  latter  should  be  already  overcharged  with  vapour  ;  and  so 
long  as  the  lower  Atmosphere  continues  warm  and  dry,  it  will 
neither  permit  the  condensed  product  of  this  Evaporation  to  return 
in  dew,  nor  the  charge  of  the  lower  clouds  to  permeate  it,  in  or¬ 
der  to  pass  off  into  the  earth.  The  lower  clouds,  therefore,  re¬ 
tain  their  Electricity,  and  together  with  the  haze  above  them  con¬ 
tinue  to  accumulate,  till  the  surface  of  the  earth,  or  the  prominent 
objects  upon  it,  become  so  far  superinduced  with  negative  Elec¬ 
tricity,  as  to  receive  an  explosive  discharge.  The  passage  of  this 
discharge  I  have  concluded,  from  observations  made  at  different 
times  on  distant  storms,  to  be  from  the  centre  of  the  Nimbus, 
through  the  most  depending  part  of  the  lower  surface,  into  the 
earth  ;  as  I  have  traced  a  vivid  flash  of  light,  from  the  very  points 
of  the  Cirri  constituting  the  Crown  of  the  Nimbus ,  into  the  Cu¬ 
mulus,  which  adhered  to  the  lower  part  of  the  latter.  The  for¬ 
mation  of  the  Crown  I  have  observed  to  take  place,  while  the  next 
adjacent  cloud  was  already  in  the  shower;  and  from  the  direction 
in  which  the  Rain  continued  to  spread,  I  concluded  that  the  dis¬ 
charge  of  the  respective  clouds  speedily  followed  the  expansion  of 
this  superior  part,  in  this  peculiar  form. 

The  distance  requisite  to  enable  an  observer  to  trace  this  evo¬ 
lution  of  the  cloud,  seems  too  great  to  admit  of  his  also  seeing  the 
line  in  which  the  discharge  takes  place,  from  the  lower  part  of 
the  cloud  into  the  earth  ;  but  it  is  also  far  too  small  for  another 
phenomenon,  which  sometimes  occurs,  and  which  sufficiently 
proves  the  great  elevation  to  which  the  haze  is  propagated  before 
the  storm.  When  the  latter  occurs  about  sun-set,  it  appears  by 
the  report  of  a  correspondent,  and  my  own  observations  [in  con¬ 
nexion,]  that  the  reflection  of  the  rays  from  the  aqueous  par¬ 
ticles  is  perceptible  in  a  kind  of  aurora,  which  we  found  in  one 
instance  to  be  not  only  visible,  but  conspicuous,  at  the  distance 
of  more  than  seventy  miles  from  the  seat  of  the  storm. 

The  first  discharge  in  a  thunder-storm  may  be  concluded  suffi¬ 
cient  for  opening  the  communication  with  the  earth,  in  a  single 
cloud;  and  may  effect  the  purpose  of  emptying  that  cloud.  But 
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it  more  frequently  happens,  before  the  storm,  that  many  detached 
accumulations,  or  an  extensive  chain  of  large  clouds,  have  been 
formed.  In  these  cases,  the  extent  from  which  the  fluid  was  drawn 
for  the  first  discharge  may  be  too  confined:  there  may  be  occasion 
for  many  subsequent  ones  among  the  clouds,  to  equalize  their 
Electricities  ;  and  lastly,  it  appears  from  lord  Stanhope's  theory, 
that  at  the  moment  of  an  actual  discharge  from  the  clouds  into 
the  earth  in  one  place,  a  returning  stroke  may  take  place  from 
the  earth  into  the  clouds  in  another.  Consequently  the  number 
of  explosive  discharges,  in  a  thunder-storm,  ought  not  to  be  ad¬ 
mitted  as  an  argument  against  the  purpose  for  which  it  appears 
intended,  viz.  that  of  restoring,  to  the  common  stock  in  the  earth, 
the  Electricity  which  is  accumulated  in  clouds,  in  order  that  these 
may  descend  in  Rain. 

There  are  many  phenomena  in  Read’s  Journal,  besides  those 
detailed  in  the  foregoing  extracts,  which  seem  to  prove  that  a  very 
ready  communication  of  Electricity  sometimes  takes  place,  be¬ 
tween  distant  places,  at  those  seasons  when  Thunder-storms  hap¬ 
pen.  There  must  exist,  for  this  purpose,  a  medium  of  conducting 
power  superior  to  that  of  the  lower  Atmosphere,  and  of  very  great 
extent.  Such  a  medium  we  may  suppose  to  exist,  in  the  haze 
arising  from  vapour  decomposed  in  the  higher  regions;  and  which, 
being  diffused  over  a  large  tract,  and  communicating  with  the 
earth  only  in  certain  places,  the  changes  which  take  place  in  any 
one  of  these  are  partially  felt,  at  the  same  time,  in  the  others. 
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The  Variations  of  the  Winds  and  Temperature  have  been  shown 
to  have  an  intimate  connexion  with  the  Rains  of  our  climate. 
There  is  another  relation  of  the  kind,  much  more  generally  at¬ 
tended  to,  and  on  which  it  might  now  be  expected  that  1  should 
say  something;  I  mean,  that  of  the  Rain  to  the  indications  of  the 
Barometer. 

That  the  Barometer  descends  gradually  before  rain,  and  rises, 
during  or  subsequently  to  it,  and  thus  indicates  the  return  of  fair 
weather,  is  matter  too  trite  for  me  to  enlarge  on  here:  and  that 
the  Mean  of  the  observations  is  higher  in  the  dry  and  fair  periods, 
(and  consequently  in  the  years  in  which  these  predominate,)  than 
in  the  wet  ones,  is  what  every  attentive  reader  must  have  found 
abundantly  proved,  in  the  Results  which  have  been  before  him. 
The  reason  of  this  must  even  have  become  evident  ;  and  lie  will 
now  scarcely  need  to  be  reminded,  that  the  air  weighs  more  when 
it  is  warmed  and  charged  with  transparent  vapour  by  sunshine, 
than  when,  being  chilled  by  the  long  nights  of  winter  it  is  shroud¬ 
ed  in  stormy  clouds,  and  undergoing  continual  decomposition. 

But  furnished  only  with  these  general  notices,  he  will  find  him¬ 
self  at  a  loss  to  explain  many  of  the  movements  of  the  Column : 
to  know  why  it  is  generally  high  in  severe  frost,  or  with  a  North¬ 
east  wind  ;  and  why  sometimes  very  low  without  the  expected  ac¬ 
companiment  of  much  rain.  lie  will  desire  to  account  for  those 
large  sweeps  which  it  makes  occasionally,  without  an  obvious  re¬ 
gular  connexion  with  the  changes  of  wind  or  weather  ;  and  for  its 
apparent  stagnation  at  other  times,  about  a  middle  point  of  eleva¬ 
tion,  while  the  most  evident  perturbation  in  the  atmosphere  is 
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going  on;  and  Rain  and  Thunder  occur  daily.  Nor  will  the 
sudden  depressions  attending  our  Southerly  gales,  and  the  rapid 
manner  in  which  the  former  level  is  restored  after  them,  escape 
his  enquiry.  A  clew  to  the  chief  of  these  difficulties  is  furnished 
by  the  fact,  now  sufficiently  ascertained,  that  the  Atmosphere  is 
subject,  like  the  liquid  ocean,  to  the  influence  of  the  Moon’s 
gravity,  and  that  from  this  cause,  operating  jointly  with  the  Sun’s 
attractive  power,  it  has  its  tides  and  currents.  It  was  from  the 
supposition  of  this,  not  indeed  without  some  ground  of  observation, 
that  I  was  induced  to  cast  my  Reports  on  the  weather  into  the 
form  of  Lunar  periods.  I  shall  not  undertake,  here,  to  give  the 
theory  of  the  Lunar  tides  in  the  atmosphere.  Indeed,  what  I  have 
hitherto  learned  respecting  them,  appears  to  constitute  but  an  im¬ 
perfect  glimpse  of  this  difficult  subject:  which  will  now  possibly 
claim  the  attention  of  men  duly  qualified  to  investigate  it ;  to 
whose  service  the  materials  to  be  found  in  these  Volumes  (which 
constitute  a  greater  store  than  I  can  pretend  to  use)  are  cheerfully 
dedicated.  They  will  be  extracted,  however,  the  most  readily, 
by  those  who  will  first  condescend  to  go  through  the  labour  of 
proving,  to  themselves,  the  general  correctness  of  the  details  of  my 
progress  hitherto. 


INFLUENCE  OF  THE  MOON  ON  THE  VARIABLE  PRESSURE  OF  THE 

ATMOSPHERE,  ON  THE  TEMPERATURE,  WINDS  AND  RAIN. 

1.  By  the  Moon's  change  of  place  in  her  orbit. 

A  series  of  observations,  which  I  made  in  the  year  1798,  on 
the  variations  of  the  Barometer,  in  connexion  with  the  Lunar 
phases,  may  be  found,  illustrated  by  a  plate,  in  Tilloclfs  Maga¬ 
zine.* 

In  reo-isterinff  the  movements  of  the  Barometer  at  that  time,  I 
employed  instead  of  figures  a  curve,  traced  from  day  to  day  on  a 
graduated  Chart,  sold  for  that  purpose  by  a  copper-plate  printer 
in  London.  Finding  by  the  specimen  which  accompanied  these 
blank  Registers,  each  of  which  served  for  a  month,  that  the 


*  Philo.  Mag.  vol  7?  p*  3G5,  &c. 
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Moon’s  phases  were  to  be  inserted  where  they  occurred,  by  an  ap¬ 
propriate  sign  at  the  top  of  the  column  for  the  day,  I  adopted  the 
practice;  not  without  some  previous  though  slight  information  on 
the  subject. 

My  observations  had  not  proceeded  far,  before  I  perceived  a 
coincidence  of  the  greater  elevations  of  the  Barometer  with  the 
Moon's  First  and  Third  quarters ,  and  of  the  greater  depressions 
with  the  New  and  Full  Moon.  When  the  year  had  been  com¬ 
pleted  on  my  charts,  1  gave  an  account  of  the  subject  to  the  As- 
kesian  Society ;  a  select  company  which  met  every  fortnight,  at 
the  house  of  my  friend  William  Allen,  in  London,  for  the  purpose 
of  philosophical  discussion.  By  this  society  they  were  favourably 
received  and  published:  the  substance  of  the  paper  was  as  fol¬ 
lows. 

In  above  thirty  out  of  the  fifty  Lunar  weeks  of  that  year,  the 
curve  representing  the  movements  of  the  Barometer  changed  its 
direction  in  such  a  way,  as  to  be  either  falling,  or  at  its  minimum 
for  the  space  of  two  weeks,  under  the  phases  of  New  and  Full 
Moon ;  and  rising,  or  at  its  maximum  for  the  like  space,  under 
the  First  and  Third  quarters. 

The  remainder  of  the  year  presented  exceptions  sufficiently 
decided  to  forbid  this  coincidence  being  taken  for  a  general  rule. 
The  case  was  sometimes  indeed  reversed,  so  that  a  low  Barome¬ 
ter  coincided  with  the  Quarters,  and  a  high  one  with  the  Full 
and  New.  And  perceiving  that  the  rule  obtained  chiefly  in  mode¬ 
rate  and  settled  weather,  and  the  exceptions  when  it  was  stormy, 
frosty,  or  inclined  to  thunder,  I  came  to  the  conclusion,  that  the 
former  mode  of  variation  exhibited  the  regular  Lunar  tides;  and 
the  latter,  such  a  mixture  of  tide  and  currents  as  might  be  ex¬ 
pected  to  belong  to  a  perturbed  state  of  the  atmosphere. 

To  ascertain  the  effect  of  each  Lunar  position,  independently 
of  the  variations  supposed  to  be  produced  by  currents,  1  took 
the  following  method :  The  height  of  the  column  at  the  time  of 
the  occurrence  of  each  phase  was  taken,  and  the  separate  obser¬ 
vations  falling  under  each  class  reduced  to  an  average  ;  which 
average  was  then  compared  with  that  of  the  whole  of  the  ob¬ 
servations  thus  taken. 
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The  mean  of  the  whole  was  29  9638  in. 


Average  at  Full  Moon  29  906 

which  is  less  than  the  mean  ,0578  in. 
at  Third  Quarter  30T53 

which  is  more  than  the  mean  ,1892 
at  New  Moon  29719 

which  is  less  than  the  mean  ,2448 
at  First  Quarter  29980 

which  is  more  than  the  mean  ,0162 
The  result  of  each  position  was  thus  found,  on  the  whole,  to 
agree  with  the  rule ;  hut  was  by  no  means  in  proportion  to  its 
occasional  manifestations.  For,  in  the  course  of  the  first 
seven  weeks  of  the  year,  there  appeared  three  great  elevations 
in  the  curve,  the  summits  of  which  were  nearly  coincident  with 
the  First  or  Third  quarter;  and  one  of  them  precisely  so  with 
the  Third  quarter,  at  the  extraordinary  height  of  3089  inches. 
The  Barometer  was  the  same  from  which  my  observations  are 
still  registered,  and  was  in  perfect  order  at  the  time.  The  mean 
of  the  season  was  however  a  very  high  one;  so  that  this  pyramid 
stood  on  an  elevated  base.  On  the  other  hand,  the  most  remark¬ 
able  depression  of  the  year,  to  2860  in.,  occurred  only  twelve 
hours  from  the  time  of  New  Moon  ;  and  several  other  consider¬ 
able  depressions  were  nearly  coincident  with  New  or  Full  Moon. 

I  determined,  upon  this,  to  extend  the  enquiry:  and  I  selected 
for  the  purpose  the  years  from  17^7  to  1796  inclusive,  as  they 
stood  in  the  Register  of  the  Royal  Society.  The  results,  ob¬ 
tained  by  the  same  method,  were  as  follows. 

Mean  of  the  observations  taken  out  29818  in. 


Average  at  Full  Moon 


.  297812 
which  is  less  than  the  mean  ,0368  in. 
at  Third  Quarter  29 '8823 

which  is  more  than  the  mean  ,0643 
at  New  Moon  .  297946 

which  is  less  than  the  mean  ,0234 
at  First  Quarter  29’8910 

which  is  more  than  the  mean  ,0730 
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It  was  not  to  be  doubted  that  these  numbers  presented  a  more 
correct  scale  of  the  effects,  than  could  be  expected  from  any 
single  year’s  observations.  Assuming  therefore  the  elevation  of 
29  818  in.  as  the  standard  of  comparison,  I  concluded  that  the 
Barometer  is  depressed,  on  an  average,  about  a  tenth  of  an  inch 
by  the  change  of  the  Moon’s  position  from  either  quarter  to  the 
Full  and  New;  and  elevated  in  the  same  proportion  by  her  re¬ 
turn  to  the  quarters.  It  would  have  been  more  correct  to  have 
taken  for  the  standard  the  mean  of  the  whole  ten  years’  observa¬ 
tions  in  that  Register,  or  2889  inches ;  and  to  have  stated  the 
effects  thus :  the  Barometer,  on  an  average  of  ten  years  at  Lon¬ 
don,  suffers  a  depression  of  about  a  tenth  of  an  inch,  by  the  in¬ 
fluence  of  New  and  Full  Moon  respectively:  but  at  the  First 
and  Third  quarters  the  Moon’s  influence  is,  in  respect  of  position 
in  her  orbit,  neutral;  producing  neither  elevation  nor  depression 
in  the  Barometer. 

Having  satisfied  myself  as  to  the  fact  of  an  influence  of  the 
Moon  upon  the  variable  pressure  of  the  atmosphere,  I  proceeded 
to  draw  a  parallel  between  this  case  and  the  tides  in  the  ocean, 
thus:  “  I  suppose  therefore,  that  the  joint  attraction  of  the  Sun 
and  Moon  at  New  Moon,  and  the  attraction  of  the  Sun  pre¬ 
dominating  over  the  Moon’s  weaker  attraction  at  the  Full,  tend 
to  depress  the  Barometer,  by  taking  off  from  the  weight  of  the 
atmosphere  (its  counterpoise)  as  they  produce  a  high  tide  in 
the  waters  by  taking  off'  from  their  gravity  :  and  that  the  attraction 
of  the  Moon,  neutralized  at  the  quarters  by  that  of  the  Sun, 
tends  to  make  a  high  Barometer,  together  with  a  low  tide  in  the 
waters;  by  permitting  each  fluid  to  press  with  additional  gravity 
upon  the  Earth.” 

An  objection  was  then  anticipated,  which  might  arise  from 
the  circumstance  of  the  diurnal  tides  being  the  most  con¬ 
siderable  in  the  ocean;  and  the  weekly  elevations  and  depres¬ 
sions  contributing,  as  they  proceed,  but  a  moderate  propor¬ 
tion  to  each  day’s  tide:  whereas,  in  the  atmosphere  of  these 
latitudes,  where  the  weekly  elevations  and  depressions  go  to  so 
large  an  extent,  the  diurnal  tide  is  scarce  perceptible.  This 
objection  was  attempted  to  be  met  by  some  reasons,  founded  on 
the  very  different  physical  constitutions  of  the  air  and  ocean;  the 
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latter  being  pretty  uniform  in  density  and  composition ;  while 
the  former  is  variable  in  these  respects,  and  subject  moreover,  by 
the  rapid  changes  of  the  temperature  which  it  undergoes,  to  cur¬ 
rents  moving  in  different  directions  with  much  greater  freedom 
than  in  the  ocean.  It  was  also  stated  that  at  Calcutta,  where  the 
weekly  variation,  (as  in  low  latitudes  generally,)  is  very  small,  a 
daily  tide  had  been  distinctly  traced  by  the  alternate  elevations 
and  depressions  of  the  Barometer.  I  have  also,  since  the  date  of 
this  essay,  met  with  strong  indications  of  a  daily  tide  in  Regis¬ 
ters  of  a  much  higher  latitude. 

This  paper  had  in  substance  the  following  conclusion  :  “It 
will  be  soon  enough,  however,  to  enter  upon  the  Theory  of  the 
Atmospherical  tides,  when  the  facts  shall  have  been  examined ; 
and  the  influence  of  the  Sun  and  Moon  on  the  atmosphere  esta¬ 
blished  by  more  extensive  observations.  For  this  purpose  the 
subject  is  now  brought  forward;  and  the  co-operation  of  ob¬ 
servers  in  this  or  other  countries  is  requested.  The  coincidence, 
as  far  as  hitherto  observed,  is  an  important  fact ;  and  should  it 
be  found  to  obtain  generally,  will  lead  to  important  consequences, 
and  in  the  first  place  to  a  new  and  more  satisfactory  theory  of 
the  Barometer.  The  true  reason,  likewise,  of  the  weather  so 
frequently  agreeing  in  its  changes  with  those  of  the  Moon  (a 
coincidence  which  has  long  served  to  direct  the  predictions  of  the 
Almanac-makers)  will  be  apparent ;  and  the  Meteorologist  will 
avail  himself  of  this,  to  form  probable  conjectures  on  the  changes 
likely  to  arise  for  a  certain  time,  not  exceeding  that  which  limits 
the  operation  of  the  known  cause  or  causes.” 

Such  was  the  state  of  my  information  on  this  subject  twenty 
years  ago  [or  in  1799].  The  study  of  the  Modifications  of 
clouds,  and  the  various  phenomena  connected  with  them,  after¬ 
wards  occupying  my  attention,  this  particular  enquiry  was  sus¬ 
pended  ;  and  when,  in  1 80fi,  I  began  to  keep  a  regular  Meteoro¬ 
logical  Journal,  it  was  with  more  general  views.  But  being  still 
desirous  of  putting  to  the  test  the  opinion  of  a  Lunar  tide  in  the 
Atmosphere,  I  was  induced,  as  already  mentioned,  to  digest  the 
observations  in  the  form  which  seemed  to  afford  the  greatest 
facility  for  this  purpose.  It  remains  to  show  how  far  the  purpose 
was  fulfilled. 
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Plate  4  exhibits,  in  a  system  of  curves,  the  variation  of  the 
daily  mean  height  of  the  Barometer  through  the  Solar  year 
1806 — 7-  These  curves  are  constructed  from  the  Tables  II.  to 
XIV.  inclusive,  of  my  Observations,  but  with  a  different  ar¬ 
rangement  of  the  periods.  For  the  sake  of  showing  more  evi¬ 
dently  the  influence  of  New  and  Full  Moon,  the  periods  are  here 
made  to  begin  with  the  day  of  the  Third  quarter  ;  which  happens 
in  this  instance  to  be  the  first  day  of  1807-  After  a  dotted  curve 
therefore,  giving  the  variation  from  Dec.  22,  1806,  to  the  end  of 
that  year,  the  several  curves  a — b,  b — c,  &c.  carry  on  a  series  of 
entire  Lunar  periods  to  the  21st  of  Dec.  1807>  at  n,  wdiere  the 
Solar  year  closes. 

To  construct  these  curves,  the  Mean  of  the  period  is  first 
ascertained,  and  represented  by  a  horizontal  line.  The  relation 
of  the  Mean  of  each  day  to  this  standard  line  is  next  ascertained 
and  marked;  and  a  curve,  carried  through  the  points  thus  found, 
represents  the  variation,  at  its  proper  extent  above  and  below 
the  standard.  In  doing  this,  the  mean  of  the  day  on  which  a 
Lunar  phase  happens,  is  made  always  to  fall  in  the  intersection 
of  the  curve  with  a  perpendicular  line,  appropriated  to  that  phase. 
Some  inequalities  of  time  in  the  intermediate  parts  of  the  curve, 
occasioned  by  this  arrangement,  are  remedied  where  needful,  by 
using  an  unequal  scale  of  time  in  those  parts. 

By  this  method  the  curves  were  all  obtained  of  an  equal  length, 
and  presenting  equably  the  relation  of  the  Lunar  points  to  the 
Barometrical  mean  for  the  period.  Their  tendency  to  rise  and 
fall  at  particular  intervals,  and  their  consent  or  opposition  in  such 
movements,  was  thus  also  represented  independently  of  the  ab¬ 
solute  place  of  the  Mean  of  the  period,  or  of  that  of  each  day, 
in  the  Barometrical  scale.  Each  of  the  four  horizontal  lines,  on 
which  the  curves  arc  made  to  play,  has  therefore  an  elevation  pe¬ 
culiar  to  itself,  and  relative  only  to  the  curve  in  connexion  with 
which  it  is  viewed:  its  absolute  place  in  the  scale  of  the  Baro¬ 
meter,  may  be  gathered  from  the  small  curve  at  the  bottom  of 
the  diagram ;  where  these  Monthly  means  are  laid  down  upon 
the  Mean  of  this  Solar  year,  which  is  20  815  inches. 

All  this  contrivance  was  needful  in  order  to  exhibit  the  distinct 
effect  of  each  Lunar  position,  unmixed  with  that  kind  of  variation 
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from  month  to  month,  in  the  mean  of  the  Barometer,  which  de¬ 
pends  on  the  season  of  the  year;  and  of  which  an  account  has 
been  given,  page  03 — Go,  founded,  it  will  be  recollected,  on  a 
mean  of  several  years. 

To  proceed  now  to  the  application — it  is  difficult  not  to  be 
struck  at  first  sight  with  the  evident  marks  of  system,  which  these 
curves  exhibit,  from  the  beginning  to  the  end  of  the  series.  Were 
it  possible  to  obtain,  at  successive  equal  intervals  of  time,  the 
profile  of  the  waves  that  roll  after  each  other  on  the  surface  of  the 
ocean,  and  were  we  to  reduce  these  to  a  scale  in  like  manner,  it 
is  not  to  be  doubted  that  the  group  would  present  elevations  and 
depressions  indifferently,  in  all  parts  of  the  scale  of  time;  and 
the  intersections  of  the  curves  would  soon  produce  confusion  in 
the  picture.  But  it  is  not  so,  here — the  wave  occurs  too  often 
in  the  same  place,  and  the  intermediate  depressions  are  too  regu¬ 
lar,  for  us  to  admit,  that  what  is  called  chance  has  any  consider¬ 
able  share  in  producing  them,  or  that  they  happen  without  a 
definite  cause. 

The  most  prominent  feature  of -the  piece  maybe  said  to  be, 
the  nearly  constant  elevation  of  the  curve  at  the  approach  of 
Full  Moon — a  very  contrary  result,  certainly,  to  that  found  in 
the  year  1798,  and  sufficient,  at  first  view,  to  invalidate  the  par¬ 
tial  conclusion  I  then  came  to,  that  the  true  Atmospherical  tide 
consisted,  in  part,  of  large  depressions  under  this  quarter.  These 
elevations,  however,  will  be  found  to  have  their  apex,  for  the 
most  part  about  two  days  before  the  Full;  and  to  be  going  off  at 
the  time  of  the  phase.  That  they  are  properly  connected  with 
its  approach,  may  be  fairly  inferred  from  the  manner  in  which 
the  curve  No.  2  rises  at  this  time  from  a  great  depression,  as  if 
prevented  from  taking  an  upward  tendency  by  some  unusual 
cause,  and  become  more  elastic  by  being  thus  strongly  bent  down¬ 
ward. 

If  we  now  turn  to  the  New  Moon,  on  the  left  of  the  plate,  we 
perceive  its  approach  marked,  by  depressions  chiefly  in  the  fore 
part  of  the  year,  and  by  elevations  in  the  latter  part.  Yet  the 
actual  time  of  this  position,  or  rather  a  day  or  two  after  it, 
exhibits  a  strong  tendency  in  the  diurnal  variation  to  return  to 
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the  Mean  of  the  period:  and  the  same  observation  applies  to 
botli  the  other  quarters  ;  which  have  also  some  peculiar  opposite 
variations  connected  with  them.  The  latter  are  conspicuous  in 
the  elevations  which  belong  to  the  Third  quarter  in  the  first 
three  periods,  and  in  the  depressions  which  attach  to  it  in  the 
last  three;  each  however  with  an  exception  attached:  see  Nos.  4 
and  13. 

Enough  has  perhaps  been  pointed  out,  to  satisfy  the  reader 
that  in  this  year,  there  was  a  decided  connexion  between  the 
Lunar  positions  and  the  mean  daily  movements  of  the  Barome¬ 
ter:  which  deviated  in  the  same  direction  about  the  same  point 
of  a  Lunar  revolution,  whether  the  Mean  of  the  season  occupied 
the  higher,  lower,  or  middle  part  of  the  scale. 


A  certain  relation  has  been  long  since  found  to  obtain  be¬ 
tween  the  movements  of  the  Barometer  and  the  variations  of 
Temperature  in  the  atmosphcVe  :  and  very  early  in  the  course  of 
these  enquiries  I  perceived,  on  tracing  the  curve  of  the  diurnal 
mean  Temperature  on  the  same  scale,  and  referable  to  the  same 
mean  line,  with  that  of  the  Barometer,  that  the  connexion  was 
almost  constant  betwrecn  them.  It  is  manifested  in  two  different 
ways,  which  may  be  termed  conjunction  and  opposition  ;  since  in 
the  one,  the  curve  of  the  mean  temperature  accompanies  (or  pre¬ 
cedes  or  follows  by  a  short  interval)  that  of  the  Barometer,  and 
in  the  other  the  two  vary  in  opposite  directions,  often  with  a 
very  near  coincidence  in  time.  See  fig.  22,  p.  165. 

Two  degrees  of  Fahrenheit  are  equivalent,  in  these  varia¬ 
tions,  to  a  tenth  of  an  inch  in  the  Barometer.  Such  are  the 
proportions  observed  in  this  figure,  the  parts  of  which  arc  copied 
from  some  of  the  many  periods  I  have  traced  in  this  way.  When 
the  two  curves  run  in  opposition  through  a  period,  they  cross  at 
intervals,  and  form  a  succession  of  rhombs,  differing  in  magnitude 
according  to  the  extent  of  the  variation  in  cither  or  both  of  the 
curves:  when  the  two  run  in  conjunction,  the  resemblance  in  the 
number  and  extent  of  the  changes  is  often  so  close,  that  the  one 
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might  easily  be  mistaken  for  the  other.  There  are  also  many 
periods  in  which  both  the  kinds  of  relation  appear  ;  and  some  in 
which  neither  is  very  obvious. 

In  Plate  5,  the  variations  of  the  'daily  mean  temperature , 
through  the  Solar  year  180G — 7  are  traced  in  curves,  bearing  the 
proportion  already  mentioned  to  those  of  the  Barometer,  and 
constructed  in  other  respects  on  precisely  the  same  plan  as  in 
Plate  4.  The  corresponding  numbers,  on  the  curves  in  each 
Plate,  will  serve  to  connect  those  of  the  Temperature  with  the 
Barometrical  ones  for  the  same  periods. 

The  place  of  the  mean  line  of  each  period  in  the  Thermo- 
metrical  scale,  is  indicated  in  the  curve  at  the  bottom  of  the 
plate. 

These  curves  present  features  in  some  respects  less  striking 
than  those  of  the  Barometrical  variation;  but  which,  when  atten¬ 
tively  examined,  indicate  equally  the  existence  of  a  system  of 
variations,  governed  by  the  Moon’s  attraction,  as  a  secondary 
cause;  subject  on  the  whole  of  the  year,  to  the  more  powerful 
influence  of  the  Sun,  as  he  varies  in  declination. 

The  greater  variations  of  Temperature,  it  may  be  first  re¬ 
marked,  appear  for  the  most  part  during  this  year  in  the  intervals 
of  the  Lunar  phases  :  and  there  is  a  tendency  in  the  curves,  to 
approach  about  the  time  of  the  phases  to  the  mean  line,  com¬ 
monly  in  order  to  cross  it,  and  assume  an  opposite  deviation ; 
from  which  they  often  return  within  the  week,  as  before.  The 
change  of  the  Mean  of  the  period,  again,  from  a  lower  to  a 
higher  place  in  the  scale,  or  vice  versa ,  according  to  the  season,  is 
effected  not  so  much  by  the  gradual  elevation  or  depression  of  the 
Temperature  through  the  period,  as  by  sudden  bold  sweeps  of 
the  curve  in  particular  parts  of  it.  Numbers  7  and  8  for  the 
summer,  and  10  and  12  for  the  autumn,  approach  to  the  former, 
or  gradual  mode  of  variation;  while  5  and  11  may  be  cited  as 
instances  of  a  more  rapid  change  of  level.  In  each  of  the  latter 
three  periods,  the  curve  assumes  a  decided  tendency  upward  or 
downward  two  or  three  days  before  the  Full  Moon,  which  it  pre¬ 
serves  through  the  following  week ;  the  warm  or  cold  weather 
coming  in  at  once  with  this  movement.  Nos.  3  and  5  present 
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almost  equally  bold  upward  sweeps,  having  their  Nodes  (if  I 
may  be  allowed  to  use  the  term)  about  New  Moon;  but  these 
elevations  do  not  hold  their  level  afterwards. 

If  we  contemplate  the  cold  periods,  Nos.  2,  3,  and  4,  in  con¬ 
nexion,  their  general  character,  notwithstanding  a  large  depres¬ 
sion  in  each  about  the  middle,  will  appear  to  be  that  of  a  rising 
Temperature  by  the  influence  of  the  New,  and  a  falling  one  by 
that  of  Full  Moon. 

In  the  periods  from  No.  5  to  8  of  increasing  Temperature,  the 
near  agreement  in  the  time  of  beginning  their  most  considerable 
elevations  above  the  mean  will  scarcely  be  thought  accidental. 
Period  5  takes  its  departure  from  the  mean  of  4,  and  closes  very 
little  above  that  of  6:  this  period  has  hence,  in  effect,  five  points 
of  intersection  with  the  line  ;  which  limit  four  distinct  and  con¬ 
trary  oscillations  of  Temperature,  each  performed  in  the  space 
between  two  Lunar  phases. 

Lastly,  in  the  three  periods  of  descending  Temperature,  Nos. 
11,  12  and  13,  there  are  six  or  seven  depressions  nearly  coinci¬ 
dent  with  each  other  in  time.  I  can  scarcely  omit  to  notice  here 
the  beautiful  manner  in  which  the  curve  of  the  mean  Tempera¬ 
ture  (like  that  of  the  Barometer)  sometimes  proceeds  in  gradually 
increasing  and  decreasing  oscillations,  about  a  general  level  or 
line  of  direction,  which  it  has  assumed  for  a  few  days.  Period 
8  has  two  examples  of  this,  one  below  the  mean  line,  the  other 
above  it :  by  the  latter  the  Temperature  was  carried,  on  the  22d 
of  the  Seventh  Month,  to  the  higher  extreme  of  the  year:  and 
No.  11  presents  a  third,  in  the  course  of  which  three  weeks  of  fine 
weather  (which  had  been  attended  with  an  appropriate  variation 
of  both  instruments)  broke  up,  and  gave  place  to  the  Autumnal 
rains. 

The  Barometrical  variation  will  be  found,  on  comparing  toge¬ 
ther  the  two  systems  of  curves,  to  be  mostly  in  opposition  to,  but 
at  times  in  conjunction  with,  the  Temperature.  In  the  early  cold 
periods,  and  in  the  fine  weather  of  summer,  opposition  will  be 
found  predominant;  but  in  the  decline  of  the  year,  when  the 
atmosphere  is  losing  both  heat  and  water,  the  two  curves  often 
vary  in  the  same  direction. 
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Fm.  22  contains  specimens  of  Barometrical  and  Thermometri- 
cal  curves  in  each  state  of  relation.  In  the  first  pair,  the  season 
being  frosty  (the  time,  the  first  ten  days  of  1807)  the  Barometer 
ranges  high,  yet  descends  a  little,  to  meet  an  elevation  of  the 
Temperature  above  the  mean  of  the  period,  in  the  first  week. 
After  this,  with  a  South  wind,  the  two  curves  suddenly  change 
places,  making  an  intermission  of  short  continuance  in  the  frost. 


Fig.  22. 


- 
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i 
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In  dry  hot  weather  we  have  the  reverse  of  this  arrangement : 
the  Temperature  forming  oscillations  above  the  mean,  and  the 
Barometer  an  opposite  curve  below  it.  Such  is  the  character  of 
the  variation  for  the  space  of  eight  days  following  the  18th  of 
the  Seventh  Month,  chiefly  included  in  period  8,  and  represented 
by  the  Second  pair. 

The  third  pair  is  a  specimen  of  the  agreement  in  direction  of 
the  two  curves,  when  the  season  is  tending  to  Rain.  Here  wre 
have  the  Temperature  above  the  mean,  but  descending;  and  the 
Barometer  below  it,  descending  also:  a  slight  opposite  movement 
being  felt,  at  the  same  time  by  both  instruments.  This  specimen 
is  a  part  of  Period  12,  beginning  the  1st  of  the  Eleventh  Month: 
and  it  is  by  no  means  the  most  interesting  example  which  my  set 
of  curves,  as  far  as  already  made  out,  would  present.  This  wreek 
furnished  about  an  inch  of  water,  to  the  rain-guage  at  forty-three 
feet  elevation. 
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We  have  next  to  enquire  into  the  connexion  of  these  varia¬ 
tions  with  the  changes  of*  Wind,  and  distribution  of  Rain  in 
eaeli  period;  which  will  be  found  strikingly  unequal,  and  quite 
as  much  influenced  in  this  year  by  the  Moon’s  position  as  the 
variation  of  the  Barometer. 

I  shall  first  put  down  the  Rain  for  this  Solar  year,  in  a  form 
calculated  to  show  its  relation  both  to  the  phases  and  periods. 
In  dividing  it,  the  day  of  the  phase  was  considered  as  the  middle 
point  of  a  week's  rain  ;  and  where  any  quantity  fell  on  a  day 
equidistant  between  two  phases,  it  was  referred  to  that  with  the 


lowest  Barometer. 

Period. 

Last  Qr. 

New  M. 

First  Qr. 

Full  M. 

Last  Qr. 

J. 

•  •  •  • 

•  •  •  • 

•  •  •  • 

0*04 

O'Oo  in. 

2. 

•  •  •  • 

•  •  •  • 

0*27 

0*21 

•  •  •  • 

3. 

0-39 

0-31 

•  •  •  • 

0*24 

0*01 

4. 

0-01 

0-25 

001 

0*02 

•  •  •  • 

5. 

0-37 

•  •  •  • 

0-17 

•  •  •  • 

0-04 

6. 

•  •  •  • 

1*57 

0-79 

•  •  •  • 

•  •  •  • 

7. 

0-82 

1  *22 

•  •  •  • 

•  •  •  ■ 

•  •  •  • 

8. 

•  •  •  • 

•  .  .  . 

0*05 

•  •  •  • 

0*01 

9. 

0-25 

0-08 

1  09 

0-01 

0-03 

10. 

0*28 

0*05 

0*05 

•  •  •  • 

0*41 

11. 

0-41 

0*13 

0-02 

•  •  •  • 

0*52 

12. 

0*46 

0-21 

1*42 

0*11 

0*49 

13. 

0*64 

•  •  •  • 

0*16 

•  •  •  • 

•  •  •  • 

Totals 

3-63 

3-82 

4*63 

0*03 

1*50 

3*63  j 

5-19 

Add  one 

-third  for 

the  level,  the  guage 

being  at  an 

elevation  of 

43  feet. . . . 

.  1*27 

1-54 

0*21 

1*73 

Rain  at  the  ground  5*09 

6-17 

0*84 

6*92 

Total  for  the  Solar  year  ....  19*02  in. 

The  great  and  almost  positive  dryness  of  the  Full  Moon 
week  during  this  year,  is  thus  rendered  equally  conspicuous 
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with  the  elevations  of  the  Barometrical  curve  by  which  it  was 
accompanied. 

The  immediate  cause  of  both  will  presently  be  shown  to  be, 
the  prevalence  of  Northerly  ivinds  during  this  part  of  the 
Lunar  revolution. 

A  space  of  eight  days  being  taken  out  of  each  period,  for  the 
N  ew  and  Full  Moon  respectively,  with  the  phase  as  nearly  as 
could  be  in  the  middle  of  the  time,  the  daily  observations  on  the 
wind  were  found  to  number  as  follows  : 


Winds. 

New  M. 

Full  M. 

N  and  NE . 

....13 . 

. 20 

N-West  . 

_  7 . 

. 21 

West  . 

. ...  19 . 

. 15 

S-West  . . 

_ 33 . 

. 17 

S  and  SE  . 

....  6 . . 

.  4 

East . . 

. 11 

Totals 

83 

88 

The  North-west,  which  has  been  already  shewn  to  be  our  fair 
weather  wind,  appears  here  thrice  under  the  aspect  of  the  Full, 
for  once  under  that  of  New  Moon  :  and  the  North  and  North¬ 
east  are  more  frequent  in  the  former,  in  the  proportion  of  three 
to  two. 

On  the  other  hand  the  New  Moon,  which  exhibits  so  many 
depressions  of  the  curve,  has  about  double  the  number  of  South¬ 
west,  and  a  proportion  of  three  to  two  of  South-east  winds,  com¬ 
pared  with  the  full. 

The  West  wind  predominates  here  in  the  division  allotted  to 
the  New  ;  and  the  East,  to  more  than  double,  in  that  of  the 
Full  Moon.  I  do  not  consider  this  disparity  as  so  much  con¬ 
nected  with  wet  and  dry,  as  the  former  between  the  Northerly 
and  Southerly  winds.  But  so  far  as  it  is  concerned,  the  East 
wind  appears  to  have  been  productive  rather  of  Rain ;  as  will 
appear  by  the  following  statement,  in  which  a  week’s  observa¬ 
tions  are  taken  out,  for  each  quarter,  with  the  phase  in  the 
midst. 
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Winds. 

First  Qr. 

Third  Qr. 

N  and  NE . . 

....  8 . 

. 21 

N-West  . 

_ 9 . 

.  6 

West  . 

. . .  .20 . 

. 10 

S-West  . 

....26 . 

. 13 

S  and  SE . 

o 

.  8 

E  . 

_  0 . 

.  9 

Totals 

65 

67 

Here  the  Third  quarter,  which  is  the  wettest  phase,  has  thrice 
the  amount  of  Easterly  winds  that  appears  in  the  First :  and 
only  half  as  much  South-west.  But  in  a  very  dry  year,  it  is 
not  so  easy  to  decide  from  what  quarter  we  receive  the  rains,  as 
when  the  cases  of  heavy  rain  are  multiplied. 

On  the  whole  of  this  year,  a  connexion  between  considerable 
depressions  of  the  Barometer  and  the  more  copious  rains  is  suffi¬ 
ciently  apparent ;  although  there  are  large  depressions  attended 
with  but  little  rain.  For  the  former,  see  periods  3,  C,  10,  11, 
12,  13,  and  for  the  latter,  2,  5.  In  periods  3,  4,  7  and  9,  there 
are  examples  of  rain  connected  with  a  mean  height  of  the  Baro¬ 
meter,  and  a  mean  Temperature  for  the  season. 

The  influence  of  the  Moon  on  the  Temperature  and  density 
of  our  local  atmosphere  appears  therefore,  with  respect  to  these 
more  obvious  and  frequent  changes,  to  be  exercised  chiefly 
through  the  medium  of  the  Winds.  It  is  a  secondary  effect  of 
her  varied  attraction ;  which  continually  tends  to  change  the 
bearings  of  the  different  currents,  in  motion  in  the  great  body  of 
the  atmosphere  ;  and  we  are  thus  successively  involved  in  all 
their  modifications.  Not  but  that  there  arc  seasons,  in  which 
the  predominant  Solar  influence  is  exerted,  to  a  degree  which 
renders  these  Lunar  changes  of  small  consequence  :  and  when, 
in  spite  of  the  various  aspects  of  our  attendant  planet,  we  are 
drenched  with  rain  or  parched  with  drought  for  months  toge¬ 
ther.* 


*  “  fly  what  law  of  Nature  is  the  atmosphere  governed?  fl’e  have  not  had 
any  rain,  generally  speaking,  since  last  harvest,  (date,  Feb.  ID,  1777-)  Springs 
have  not  yet  begun  to  rise,  deep  wells  in  general  want  water,  and  many  ponds 
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The  variation  of  1807,  like  that  of  1798,  appears  to  be  in 
great  measure  peculiar  to  the  year  in  which  it  is  found :  and 
it  gives  place  in  the  succeeding  years  to  a  different  set  of  combi¬ 
nations. 

The  elevations  of  the  Barometer  about  the  Full  Moon,  for 
instance,  which  appear  in  1807,  are  found  in  much  less  propor¬ 
tion  in  the  next  year  ;  and  in  1809  they  mostly  yield  to  depres¬ 
sions  in  the  same  place :  the  New  Moon  acquiring  in  the  mean 
time  longer  and  more  numerous  elevations. 

With  regard  to  Temperature ,  again,  the  different  positions 
afford  different  results  as  the  years  proceed.  In  1807,  the  ave¬ 
rage  of  the  mean  Temperature  taken  upon  each  day  through  the 

are  not  yet  filled  :  even  the  surface  of  the  earth  is  not  satisfied.”  Marshall : 
Minutes,  &c.  on  Agriculture  in  the  Southern  counties. 

The  same — “June  23.  The  spring  seed-time  was  moist,  but  not  remarkably 
wet :  the  clouds  reserved  their  bounty  for  May  and  June.  The  middle  of  May 
was  very  wet,  and  so  is  the  middle  of  June.  The  last  ten  days  have  been, 
except  one,  uniformly  rainy.  Last  night,  it  poured  for  eight  or  nine  hours  : 
perhaps  never  more  rain  fell  in  so  short  a  time  ;  the  ground  was  never  so  wet 
since  the  deluge !” 

The  same — “July  15.  From  23rd  June  to  the  8th  instant,  there  was  scarcely 
a  fair  day.  The  rain  set  in  June  13  :  it  therefore  lasted  2G  days,  with  scarcely 
one  fair  day  intervening.  The  attendant  circumstances  were  these.  The  Ba¬ 
rometer  hovcrccl  about  changeable,  and  seemed  to  watch  the  motions  of  the  wind, 
which  was  generally  SW.  Whenever  it  veered  round  to  the  Northward,  the 
air  got  heavy  ;  but  as  soon  as  it  returned  to  its  old  station,  the  Barometer  as 
regularly  got  back  to  changeable. 

“  The  impotence  of  the  Moon  was  fully  proved:  she  became  full,  shifted  her  quarters, 
and  even  changed,  without  the  least  effect.  The  wind  alone  seemed  to  rule:  for  as 
soon  as  it  was  fixed  in  the  North,  the  rain  ceased,  ana  before  it  had  been  eight 
and  forty  hours  there,  the  weather  changed  from  very  cold,  for  the  time  of  year, 
to  very  hot.  The  change  of  the  wind  was  preceded  by  a  very  heavy  squall  in 
the  night.” 

On  these  facts  I  would  remark  as  follows.  The  law  by  which  the  atmosphere 
was  on  this  occasion  governed,  appears  clearly  to  have  been  the  ordinary  law  of 
compensation.  A  long  dry  time  preceded  a  long  wet  one  :  and  the  distribution 
of  wet  and  dry,  instead  of  being  comprised  within  a  month,  (as  is  often  the 
case  with  us,)  occupied  three  whole  seasons ;  the  dry  extending  from  the  Autum¬ 
nal  Equinox  to  the  Vernal ;  the  wet,  from  the  latter  to  near  the  point  ofhighest 
temperature,  a  month  after  the  Summer  solstice:  when  the  Southerly  current 
suddenly  shifted  its  range,  and  we  were  again  placed  in  the  dry  air  returning 
from  the  Northward;  which,  together  with  a  clear  atmosphere  above,  brought 
on  a  free  radiation  and  warm  weather.  “The  impotence  of  the  Moon”  during 
the  rains,  appears  to  have  been  a  consequence  of  the  absolute  controul  of  the 
Sun  over  these  currents  through  the  season. 
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twelve  periods,  exhibits  a  very  regular  appearance.  The  Tem¬ 
perature  thus  obtained  being  laid  down  in  a  curve  upon  the 
Mean  of  the  whole,  it  is  found  to  descend  below  the  mean  line, 
in  the  intervals  between  Last  Quarter  and  New  Moon  and  First 
Quarter  and  Full  Moon  respectively,  the  depressions  being  car¬ 
ried  a  little  beyond  the  latter  phases  :  it  then  rises  more  abruptly 
than  it  fell,  and  the  elevations  thus  formed  in  the  alternate  inter¬ 
vals  go  off  before  the  arrival  of  the  Quarters.  But  in  the  two 
following  years,  the  parts  occupied  by  these  elevations  were 
found  by  the  same  method  to  be  passing  off  into  depressions  ; 
and  those  before  occupied  by  depressions  first  rising  to  the  mean 
line,  and  then  becoming  elevations. 

The  mean  Temperature  of  these  respective  intervals  for  180J, 
taken  at  equal  distances  and  with  a  clear  day  allowed  after  each 
phase,  were  found  as  follows  : 

Mean  Temp,  from  Last  Quarter  to  New  Moon  47'04° 

New  Moon  to  First  Quarter  49'()6° 

First  Quarter  to  Full  Moon  47‘67° 

Full  Moon  to  Last  Quarter  49'78° 

The  proportions ,  only  of  the  rise  and  fall  would  have  been 
somewhat  different,  had  the  Temperature  been  taken  strictly  from 
phase  to  phase.  The  Temperature  of  our  atmosphere  during  this 
year  was  therefore  alternately  elevated  and  depressed,  to  the 
amount  of  at  least  two  degrees  in  each  Lunar  week,  by  some 
cause  connected  with  the  Moon's  positions  ;  which  yet  did  not 
operate  precisely  in  the  same  way  in  the  following  year.  Indeed, 
the  curve  of  the  Lunar  mean  Temperature  for  1809,  obtained  in 
the  manner  before  mentioned,  is  in  its  general  appearance  a  con¬ 
trast.  to  that  of  I8O7. 

'I'hc  Full  Moon  week  also  loses,  in  1808,  its  dry  character; 
which  is  not  immediately  taken  up  by  another  phase  :  it  exhibits 
in  this  year  about  four  inches  of  rain:  and  rather  more  in  1809. 
The  ivet  phase  in  1808  is  the  First  Quarter;  and  it  is  so  again, 
though  with  a  smaller  excess  over  the  other  quarters,  in  1809  ; 
the  Last  Quarter  becomes  drier  in  proportion. 
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The  relative  changes  in  the  direction  of  the  prevailing  winds,  in 
each  part  of  the  Lunar  period,  for  these  two  years,  have  been  as 
yet  but  imperfectly  examined. 

A  great  depression  in  the  Barometer  appears  in  1807,  in  the 
period  No.  2,  which  goes  off  with  a  remarkable  upward  sweep  of 
the  curve,  about  the  time  of  Full  Moon.  There  are  nearly  pa¬ 
rallel  depressions,  equally  conspicuous,  in  the  twro  following  years. 
In  1808,  the  sudden  rise  after  the  crisis  occurs  twenty  days 
earlier  in  the  year,  and  with  a  like  relation  to  the  First  Quarter: 
in  1809,  it  is  about  twenty  days  later,  and  attached  in  like  manner 
to  the  time  of  New  Moon.  It  is  remarkable  that  in  each  case  the 
full  pressure  was  restored  chiefly  by  means  of  South-west  winds  ; 
and  without  any  excess  of  rain,  or  storm  of  wind.  Such  periodical 
large  movements,  and  in  the  backward  order  of  the  phases  in  this 
instance  deserve  notice;  as  being  probably  connected  with  extensive 
changes  in  our  Northern  atmosphere:  perhaps  with  the  shifting, 
through  several  degrees  of  Longitude  and  Latitude,  of  the  range 
of  the  larger  currents,  which  depend  on  the  Sun’s  progress  in 
North  or  South  declination. 


Being  curious  to  know  whether  the  difference  of  the  Lunar  po¬ 
sitions,  which  occasioned  so  unequal  a  distribution  of  the  Rain, 
had  a  similar  effect  on  the  Evaporation ,  I  took  out  weekly  por¬ 
tions  from  my  Tables,  with  the  phase  in  the  midst  of  the  time, 
as  before  for  the  rain;  and  found  that  even  in  1807  and  the  latter 
part  of  1806,  the  amount  of  Evaporation  for  twelve  periods  under 
the  Full  Moon  was  9'8d  in.  the  same  under  the  Last  Quarter 
being  9'55  inches.  And  having  formed  an  average,  for  the  three 
years  of  which  I  have  more  particularly  treated,  the  amounts  raised 
in  equal  times,  under  each  phase,  wrere  found  so  nearly  alike,  as 
to  render  the  conclusion  inevitable,  that  the  Lunar  ]jositio?is, 
however  they  may  affect  the  distribution  of  the  Rain ,  produce  no 
sensible  difference  in  that  of  the  Evaporation. 

This  process  is  nearly  a  continuous  one  through  the  year:  it  is 
an  effect  of  the  temperature  of  the  water,  modified  by  the  greater 
or  less  velocity  of  the  wind  agitating  its  surface,  and  diffusing  the 
vapour  produced.  But  Rain  is  an  occasional  process ;  and  ap- 
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pears  to  require  a  more  complex  arrangement  of  causes,  at  least 
for  its  prevalence  in  a  given  district.  We  have,  here,  to  take 
into  account  the  Temperature  and  Electricity,  absolute  and  re¬ 
lative,  of  both  the  earth  and  atmosphere  ;  the  relative  temperature, 
moisture,  and  perhaps,  electricity  of  different  simultaneous 
currents,  [in  the  latter;]  the  direction  of  these  with  regard 
to  neighbouring  seas  and  continents,  and  to  the  slope  or  ex¬ 
posure  of  the  district  itself;  and  lastly,  as  it  seems,  the  Moon’s 
influence. 


I  have  now  to  give  some  account  of  this  influence  as  exercised 
on  our  atmosphere,  2 ndly,  according  to  the  Moons  place  in 
North  or  South  declination. 

The  inquiry  into  this  part  of  the  subject  was  first  proposed  to 
me  by  Silvanus  Bevan,  junior,  of  London,  lately  deceased.  What 
I  shall  offer  upon  it  is  principally  derived  from  his  minute  and 
accurate  examination  of  the  data  furnished  by  my  Register. 
Other  parts  of  the  work  had  been  before  improved  by  his  assist¬ 
ance  ;  and  the  diagrams  were  nearly  all  finally  prepared  by  his  hand 
for  the  engraver.  Had  his  life  been  prolonged  until  now,  1  still 
should  not  have  been  satisfied  to  conceal  the  obligations  thus  con¬ 
tracted  to  my  affectionate  friend  and  zealous  coadjutor  ;  in  whom 
a  large  natural  capacity  matured  by  study  and  practice  was  joined 
to  great  correctness  of  taste  and  judgment :  and  (what  is  a  yet  more 
pleasing  reflection)  his  mental  qualities  were  enhanced  by  the 
faith  of  a  Christian,  by  an  unblemished  conduct  and  polished 
manners.  His  bodily  constitution  was  however  so  feeble,  that  the 
utmost  care  over  it  sufficed  not  quite  to  middle  age;  and  at  the 
approach  of  the  late  winter,  [1819]  a  pulmonary  complaint,  be¬ 
fore  habitual,  became  exacerbated  to  a  degree  which  speedily 
brought  on  his  dissolution. 

The  object  of  this  enquiry,  (which  my  deceased  friend  had  left 
imperfect,)  may  be  thus  stated.  Since  it  is  evident  that  the 
Moon  exerts  an  influence,  through  the  medium  of  the  winds  if  not 
also  directly,  on  the  atmosphere  of  these  Latitudes,  the  effects 
ought  to  be  felt  in  a  greater  degree  when  that  planet,  by  acquiring 
her  highest  North  declination,  becomes  at  her  meridian  altitude 
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almost  vertical  to  us,  than  when,  being  South  of  the  Equator,  she 
is  vertical  to  a  distant  Latitude  in  the  other  hemisphere,  lo  as¬ 
certain  this,  it  was  necessary  to  submit  some  part  of  the  observa¬ 
tions,  in  my  First  volume,  to  the  like  test  as  in  the  case  of  the 
Lunar  phases ;  by  comparing,  in  detail,  particular  results  with  a 
general  average.  The  years  1807  and  1816,  the  one  the  driest,  the 
other  the  wettest  of  a  series  of  eighteen  years,  were  selected  as  first 
entitled  to  notice ;  and  the  results  have  proved  of  greater  value 
than  either  of  us  had  anticipated.  It  is  evident  from  these  two 
years  alone,  that  not  only  the  variable  pressure  of  our  atmosphere, 
but  its  mean  temperature  likewise,  and  the  periods  of  the  depo¬ 
sition  of  rain,  are  modified  by  the  Moon’s  declination.  Thus, 
another  important  feature  is  added  to  this  already  complex  sub¬ 
ject:  and  the  same  anomaly,  arising  from  the  combinations  of  dif¬ 
ferent  causes  producing  the  phenomena,  is  found  here  also — that 
particular  results  appear  in  opposition  to  a  general  rule:  which 
rule  is  yet  in  the  end  satisfactorily  established  by  general 
averages. 


[Having  paid  a  just  tribute  of  regard  to  the  memory  of  the  dear 
friend  whom  I  have  mentioned,  I  shall  in  this  place  throw  before 
the  Reader  some  reflections,  calculated  to  allay  the  chagrin  he 
may  have  felt,  on  looking  over  this  Second  Edition,  at  finding  this 
very  interesting  enquiry  prosecuted  no  further  than  before.  It 
has  not  been  for  the  want  of  labour  bestowed,  on  my  part :  I  have 
gone  through  computations  which  have  occupied  a  considerable 
portion  of  my  time,  in  retirement  in  the  country  ;  and  I  do  not 
repent  this  application  of  my  time  ;  but  to  have  published  the 
Results  in  a  crude  state,  and  unformed  into  system,  would  have 
been  quite  another  matter.  I  have  now,  (I  own  it  with  regret, 
and  with  some  degree  of  shame  for  my  country,)  neither  coadjutor 
nor  encouragement.  Science  is  become  a  mercenary  scramble — 
there  is  no  nobility  of  purpose  left  in  it,  or  concern  for  the  common 
good — every  one  seeks  his  own,  and  (what  is  worse)  to  bear  down 
another.  What  may  be  the  cause  of  all  this,  except  that  we  have 
fallen  into  religious  and  political  differences,  I  know  not ;  but  I 
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am  not  myself  conscious  of  having  given  just  occasion  for  shyness 
to  my  friends  in  science.  Alas  !  I  have  perhaps  forgotten  that  I 
am  now  sixty,  and  that  many  of  the  companions  of  my  early  stu¬ 
dies  are  gone  hence  ;  or  are,  like  myself,  sated  with  the  feast ;  and 
solicitous  only  to  put  their  houses  in  order,  and  leave  an  untar¬ 
nished  name.  Well  !  Let  posterity  make  use  of  the  materials  we 
have  provided,  and  build  on  our  foundations.  I  am  not  solicitous 
for  further  fame  on  earth ;  and  I  have  learned  (I  thank  God  !) 
to  despise  the  senseless  imputations  cast,  by  too  many,  on 
studies  of  the  nature  of  those  in  which  1  have  been  engaged. 
I  believe  still,  that  we  are  worthily  occupied,  as  rational  creatures, 
in  tracing  the  ways  of  Omnipotence,  in  investigating  the  creation, 
and  the  laws  to  which  it  is  subject. — 

In  the  prospect  of  being  enabled,  at  some  time,  to  publish  them, 
I  have  taken  off*,  and  continue  yearly  to  preserve,  the  Barometrical 
curves,  traced  on  the  face  of  the  Clock  mentioned  in  my  Intro¬ 
duction  :  the  daily  maxima  and  minima  of  which  are  inserted  in 
my  Observations.  I  have  likewise  cast  the  Mean  Observations 
on  the  Barometer,  Thermometer,  and  Rain  in  Lunar  periods,  on 
the  plan  here  exemplified.  In  the  progress  of  these  calculations, 
and  in  the  comparisons  into  which  they  have  led  me,  1  have  seen 
much  to  convince  me  that  we  are,  as  yet,  only  on  the  confines  of 
a  vast  field  of  research  in  this  department  of  science.  Why  Me¬ 
teorology  should  not  be  thus  explored,  and  become,  as  Astronomy 
has  been,  through  so  many  ages,  the  subject  of  the  labour  and 
co-operation,  the  correspondence  and  controversies  of  men  of  en¬ 
larged  minds,  I  am  at  a  loss  to  conceive.  Surely  there  is  nothing 
presumptuous  or  profane,  (much  less  weak  and  crazy,)  in  a  know¬ 
ledge  of  the  material  elements,  and  their  changes  ;  and  in  the  ap¬ 
plying  this  knowledge  to  our  benefit  in  the  affairs  of  life  ;  as  in 
agriculture,  navigation,  and  the  like.  Observation  and  fair  induc¬ 
tion,  and  further  research  grounded  on  such  attainments,  form  the 
only  method  I  can  recommend  to  my  successors,  for  the  prosecu¬ 
tion  of  these  studies  ;  and  I  shall  now  dismiss  the  digression, 
heartily  wishing  success,  and  the  enjoyment  of  the  fruit  of  his  own 
industry,  to  every  honest  labourer  in  my  favourite  occupation.] 
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BAROMETRICAL  AVERAGES,  IN  HALF-PERIODS  OF  LUNAR  DECLI¬ 
NATION  :  from  29—30  dec.  1806  to  20  dec.  1807,  or  three 

HUNDRED  AND  FIFTY-FIVE  DAYS  AND  A  HALF  :  MEAN  OF  THE 

WHOLE  29  816  INCHES. 


Per. 

Days. 

Moon 

South. 

Days. 

Moon  North. 

Days. 

Mean  of  both. 

1 

14 

30T78 

+  221 

131 

29-732 

— 225 

271 

29'957  in. 

2 

14 

29-676 

—089 

13 

29-860 

+  095 

27 

29-765 

3 

14 

29-928 

+  018 

131 

29-892 

—018 

271 

29-910 

4 

14 

29-907 

+  105 

131 

29-694 

—108 

271 

29-802 

5 

J3f 

29-970 

+  246 

14 

29-486 

—238 

271 

29-724 

6 

13 1 

29-927 

+  044 

131 

29-837 

—046 

27 

29-883 

7 

131 

29-972 

+  026 

14 

29-921 

—025 

271 

29-946 

8 

131 

29-789 

+  022 

131 

29-744 

—023 

27 

29-767 

9 

14 

29-847 

+  009 

131 

29-866 

—010 

97 1 
~  •  2 

29-856 

10 

131 

29814 

+  056 

14 

29-705 

—053 

271 

29-758 

11 

131 

30-005 

+  136 

14 

29-738 

—131 

271 

29-869 

12 

13 

29-486 

—036 

14 

29-556 

+  034 

27 

29-522 

13 

131 

29-648 

—206 

14 

30-042 

+  188 

271 

29-854 

a 

lean 

29-857 

Mean 

29-775 

1 

Mean 

29-816 

Note. — The  spaces  taken  are  those  during  which  the  Moon  was 
successively  in  N,  and  S  declination  :  the  fourth  and  seventh  co¬ 
lumns  show  the  quantities  by  which  the  average  height  of  the  Baro¬ 
meter  for  those  spaces  fell  short  of,  or  exceeded  the  average  of  the 
period,  as  given  in  the  last  column. 
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AVERAGES  OF  THE  BAROMETER  AND  THERMOMETER  IN  QUARTER- 
PERIODS  OF  LUNAR  DECLINATION,  FROM  THE  3 D  OF  1  ST  MO. 
(jAN.)  TO  THE  23d  OF  12tH  MO.  (DEC.)  1807?  OR  THREE 
HUNDRED  AND  FIFTY-FIVE  DAYS. 


Mean  Temperature  48  58°. 


Full  South  Declination. 

' 

Mean  Declin.  Moon  goingN. 

Per 

Days. 

Barometer. 

Therm. 

DaysJ  Barometer. 

Therm. 

1 

/ 

30-203 

+  -389 

33*36 

7  129*938 

+  124 

34-69° 

2 

7 

29-434 

—*380 

33*25 

7 

29*687 

—*127 

4332 

3 

7 

30-1  til 

+  *347 

35*03 

7 

29*810 

—*004 

32-14 

4 

7 

29*691 

—*123 

37*93 

7 

29*997 

+  *183 

37*54 

5 

7 

30*016 

+  *202 

54-50 

7 

29*629 

—*185 

60-36 

6 

7 

29*943 

+  *129 

60-36 

6 

29-721 

—*093 

51-88 

7 

7 

30*024 

+  *210 

58*61 

6 

29*866 

+  052 

61-92 

8 

7 

29-844 

+  •030 

66-32 

! 

29*708 

-106 

69-32 

9 

7 

29*792 

—•022 

65*75 

6 

29*887 

+  073 

79-29 

10 

7 

29*759 

— *055 

54*07 

6 

29-903 

+  •089 

45-83 

1 1 

7 

29*786 

+  *172 

58*46 

/ 

30*071 

+  •257 

58*39 

12 

(5 

29*510 

—•304 

44-21 

/ 

29-391 

—•423 

39*69 

13 

7 

29.808 

—•006 

32*39 

6 

29*66 1 

—  153 

33*54 

90 

29*852 

Means 

48*57 

86 

29-789 

Means 

49*57 
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N.  B.  The  spaces  are  as  nearly  as  possible  those  which  have  the 
Moon’s  greatest  N  or  S  declination,  or  her  position  on  the  Equator 
in  their  middle.  The  differences  of  the  Barometer  refer  in  this  Table 
to  the  general  average  only,  or  29-814  in. 

Mean  of  the  Barometer  29*814  in. 


Full  North  Declination. 

Mean  Declin.  Moon  going  S. 

Days. 

Barometer. 

Therm. 

Days. 

Barometer. 

Therm. 

7 

29-375 

—•439 

36*39 

6 

30-392 

+  •422 

33-50° 

7 

29-906 

4- -092 

38-93 

6 

29-699 

—•115 

39-83 

7 

29-789 

—•025 

34-96 

7 

30-102 

+  •292 

38-04 

7 

29-501 

—•313 

48-82 

6 

29-704 

—•107 

38-33 

7 

29-388 

—■426 

52-25 

7 

30-051 

+  •137 

54-36 

7 

29-822 

+  •008 

57-93 

7 

29-954 

+  •140 

58-64 

7 

29-844 

+  •030 

58-25 

7 

29-945 

+  •131 

61-14 

7 

29-728 

—•086 

65-79 

7 

29-844 

+  •030 

62-86 

7 

29-806 

—•008 

57-43 

7 

29-929 

+  •115 

62-07 

7 

29-714 

—•100 

55-04 

7 

29-740 

—•074 

53-11 

7 

29-667 

—•147 

53-32 

7 

29-598 

—•216 

45-57 

7 

29-743 

—  071 

37-54 

7 

29-316 

—•498 

35-39 

/ 

30-125 

+  •311 

36-04 

7 

30-202 

+  •388 

32-18 

91 

29-724 

Means 

48-66 

88 

29-881 

Means 

47-53 

VOL.  i. 
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In  the  Table,  page  175,  the  Barometrical  observations  for 
355  j  days  of  1807  are  reduced  to  averages,  on  half-periods  of 
13,  13^  or  14  days;  during  which  the  Moon  was  in  North  or 
South  declination.  These  are  contrasted,  in  each  case,  with  the 
Mean  of  the  whole  period.  In  ten  out  of  thirteen  cases,  the 
Barometer  averaged  above  the  mean,  while  the  Moon  was  in 
South  declination;  and  below  it,  while  she  was  in  North  declina¬ 
tion:  three  exceptions  appear,  which  belong  to  the  winter. 


The  total  results  are  these, 

On  177 s  days  with  the  Moon  South  ...  29*857 

On  I78  days  with  the  Moon  North  .  29  775 

Mean  of  the  355|  days  .  29*816  in. 

Elevation  for  her  position  South  of  the 

Equator  . .  '041 

Depression  for  her  position  North .  -041 


A  similar  calculation  of  averages  having  been  made  for  356 
days,  from  the  24th  of  12th  Mo.  1815,  to  the  13th  of  the  same, 
1816,  but  without  descending  to  half-days  in  dividing  the  periods, 


the  results  are  as  follows  : 

On  180  days,  Moon  South  .  29*765 

On  176  days,  Moon  North  .  29*764 

Mean  of  the  356  days  .  29*735  in. 

Elevation  for  her  position  South  .  4)30 

Depression  for  her  position  North  .  4)31 


The  Barometer  having  stood  lower  and  ranged  less  in  this  year 
than  in  1807,  the  variation  for  declination  is  less  in  amount  ac¬ 
cordingly.  The  cases  which  appear  against  the  general  rule,  or 
in  which  the  Barometer  averages  higher  under  a  North  declina¬ 
tion,  form  in  this  year  a  majority,  occurring  in  seven  out  of  thir¬ 
teen  periods;  and  of  these  seven,  five  clearly  belong  to  the  sum¬ 
mer  half-year. 

In  the  Table,  page  1 76 — 7>  the  mean  Temperature  is  taken 
along  with  the  mean  heights  of  the  Barometer  for  1807,  and  each 
period  is  divided  into  quarters.  The  intention  of  this  was,  to 
ascertain  separately  the  respective  effects  of  a  full  South,  of  a 
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full  North,  and  of  each  kind  of  mean  declination.  In  making  up 
the  results,  the  Rain  for  each  of  these  quarters,  ascertained  by 
a  separate  calculation,  and  corrected  for  the  elevation  of  the 
guage,  is  likewise  inserted.  The  results  are, 


1.  For  the  quarter  period  in  which  the  Moon  was  in  Full 

South  declination:  Barometer  .  29*852 

being  above  the  general  mean  .  -038  in. 

Thermometer  .  48'57°? 

being  below  the  general  mean  .  -01°. 

Rain  3*56  inches. 

2.  For  the  quarter  period  in  which  the  Moon  was  coming 

North  across  the  Equator,  Barometer  .  29'789 

below  the  general  mean  .  *025  in. 

Thermometer  .  49*57°, 

above  the  general  mean  . .  1-00°. 

Rain  4*96  inches. 

3.  For  the  quarter-period  in  which  the  Moon  was  in  Full 

North  declination,  Barometer  .  29*724 

below  the  general  mean  .  -090  in. 

Thermometer  .  48*66°, 

above  the  general  mean  .  *08°. 

Rain  6*67  inches. 

4.  For  the  quarter-period  in  which  the  Moon  was  going 

South  across  the  Equator,  Barometer  .  29 '881 

Thermometer  .  47*53°, 

below  the  general  mean .  1*05°. 

Rain  3*72  inches. 


Having  constructed  a  similar  Table  for  a  space  of  355  days, 
beginning  the  28th  of  the  12th  Mo.  1815,  and  ending  the  17th 
of  the  same,  1816,  I  found  the  results  as  follows;  the  general 
mean  of  the  Barometer  being  29'723  inches;  of  the  Thermome¬ 
ter  47*09°;  the  Rain  taken  at  the  level  of  the  ground. 

1st  Quarter-period,  Barometer  .  29*797 

above  the  general  mean  .  *074  in. 

Thermometer  .  46*14°, 

below  the  general  mean  .  0*95°. 

Rain  6  65  inches.  s  2 
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2d  Quarter-period,  Barometer  .  29‘7^3 

above  the  general  mean  .  *070  in. 


Thermometer  .  4873°, 

above  the  general  mean  .  TOT. 


Rain  8  21  inches. 

3d  Quarter-period,  Barometer  .  29'559 

below  the  general  mean  .  TG4  in. 


Thermometer  .  47'09° 

below  the  general  mean  .  009° 


Rain  999  inches. 

4th  Quarter-period,  Barometer .  29'678 

below  the  general  mean  .  0  55  in. 


Thermometer  .  46'51° 

below  the  general  mean  .  058° 

Rain  549  inches. 


Summary  of‘  the  effects  in  these  two  years. 


1.  With  the  Moon  Full  South. 

Barometer  4  ^  f above  mean  falling  4  0  f above  mean  rising. 
Temperature  >  ^  <  about  mean  >  ^  <  at  lowest  average. 

Rain  J  [the  minimum  quantity  J  ~ f near  the  minimum 

quantity. 


2.  With  the  Moon  coming  North. 

Barometer  4  ^  f  below  mean 
Temperature  >  ®  s  at  highest  average 
Rain  J  (_much  increased 


at  highest  average, 
at  highest  average, 
much  increased. 


3.  With  the  Moon  full  North. 

Barometer  4  ^  f at  lowest  average  "1  0  fat  lowest  average. 

Temperature  >  55  <  about  mean  falling  l  ^  <  about  mean. 

Rain  J  Qhe  maximum  quantity  J  l~l  Qhe  maximum  quan¬ 

tity. 

4.  With  the  Moon  going  South. 

Barometer  4  ^  fat  highest  average  4  -0  f  below  mean  rising. 
Temperature  >  §;<  at  lowest  average  V  ^  <  below  mean. 

Rain  J  [.nearly  at  the  minimum  J  “  [the  minimum  quan¬ 

tity. 


The  most  considerable  and  striking  effect  of  the  Moon’s  posi¬ 
tions  in  declination  here  exhibited,  is  certainly  that  of  the  unequal 
distribution  of  the  Rain:  which  I  shall  therefore  first  notice. 

It  appears  that,  while  the  Moon  is  far  South  of  the  Equator, 
there  falls  but  a  moderate  quantity  of  rain  with  us;  that  while 
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she  is  crossing  the  Equator  towards  these  latitudes,  our  rain 
increases;  that  the  greatest  depth  of  rain  falls,  with  us,  in  the 
week  in  which  she  is  in  Full  North  declination,  or  most  nearly 
vertical  to  these  latitudes ;  and  that  during  her  return  over  the 
Equator  to  the  South,  the  rain  is  reduced  to  its  minimum  quan¬ 
tity.  And  this  distribution  obtains  in  very  nearly  the  same 
proportions  both  in  an  extremely  dry ,  and  in  an  extremely  wet 
season. 

The  next  point  to  be  attended  to  is  the  Temperature  in  which 
the  two  years  exhibit  (in  this  respect)  some  striking  coinci- 
denses. 

In  both  years,  the  Temperature  is  at  its  highest  average  (for 
the  period,)  while  the  Moon  is  coming  North  over  the  Equator. 
During  her  continuance  in  North  declination,  the  temperature  in 
both  passes  the  mean  of  the  period,  descending.  In  the  dry 
year,  it  attains  its  lowest  average  while  she  is  proceeding  South 
again :  but  in  the  wet  year,  this  takes  place  in  the  following  week, 
or  while  she  is  in  full  South  declination. 

I  have  already  exhibited  for  the  year  1807,  an  unequal  distri¬ 
bution  of  rain,  as  well  as  a  periodical  variation  of  Temperature, 
connected  with  the  Moon’s  phases.  It  will  be  proper  for  the 
reader’s  satisfaction  to  recur  to  these,  and  to  show  that  both  in 
1807  and  1816,  the  effects  which  I  have  attributed  to  the  Moon’s 
position  in  declination,  are  distinct  from  those  before  shown  to 
arise  from  her  change  of  place  in  revolution. 

The  Moon  was  in  her  Third  or  Last  quarter  on  the  morning  of 
the  first  day  of  1807 ;  she  returned  to  the  same  phase,  after  hav¬ 
ing  made  twelve  revolutions  in  her  orbit,  early  in  the  morning  of 
the  22d  of  the  Twelfth  month  of  that  year. 

There  was  a  New  Moon  on  the  afternoon  of  the  30th  of  12th 
Mo.  1815;  and  again,  after  twelve  revolutions,  on  the  18th  of 
the  same  month,  1816. 

The  reader  will  find,  on  comparing  these  intervals  of  time  with 
those  taken  for  the  declination,  that  thirteen  periods  of  the  latter 
nearly  correspond  with  twelve  revolutions ;  consequently  the 
Moon  must  have  presented  every  variety  of  phase,  during  these 
spaces,  in  conjunction  with  any  given  degree  of  North  or  South 
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declination;  and  every  variety  of  the  latter  together  with  any 
given  phase:  a  state  of  things  which  effectually  precludes  us  from 
ascribing  to  the  one,  any  variation  presented,  upon  the  whole  of 
a  nearly  coincident  space  of  time,  by  the  other. 

The  diminution  of  the  average  rain  for  the  weeks  of  Full  South 
declination,  was  therefore,  in  1807,  independent  of  the  dryness 
before  attributed  to  the  influence  of  the  Full  Moon  in  that  year  ; 
which  was  a  still  more  striking  phenomenon.  Let  us  see  how  the 
case  stood,  in  this  respect,  in  181G. 

Having  divided  the  rain  for  this  year  also,  according  to  the 
phases  about ,  and  between  which  it  fell,  and  likewise  computed 
the  mean  Temperature  for  each  of  the  spaces  (which  are  here  de¬ 
nominated  weeks)  the  results  are  as  follows  : 

In  1816, 

For  the  week  about  New  Moon, 

Rain  6T1  in.  Temp.  47' 10° 

For  the  week  about  First  Quarter, 

Rain  10T0  in.  Temp.  46  60 
For  the  week  about  Full  Moon, 

Rain  913  in.  Temp.  47'17 
For  the  week  about  Last  Quarter, 

Rain  5*51  in.  Temp.  4839° 

Total  30  85  in.  Mean  47*31° 

For  the  week  after  New  Moon, 

Rain  5  21  in.  Temp.  46*85° 

For  the  week  after  First  Quarter. 

Rain  12  49  in.  Temp.  46  88° 

Lor  the  week  after  Full  Moon, 

Rain  7’4d  in.  Temp.  47'78° 

For  the  week  after  Last  Quarter, 

Rain  4-20  in.  Temp.  47'75° 

Total  29  31  in.  Mean  47  31° 

The  Full  Moon  week  in  1816,  instead  of  being  distinguished  for 
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dryness,  as  in  1807,  was  excessively  wet :  the  greatest  depth  ol* 
rain,  however,  fell  in  the  space  intervening  between  First  quarter 
and  Full  Moon;  and  the  driest  part  of  the  space  included  in  each 
Lunar  revolution  was  in  the  opposite  part  of  the  orbit ,  between 
Last  quarter  and  New  Moon.  The  reader  has  only  to  turn  over 
the  Tables,  from  CXIV.  to  CXXVI.  inclusive,  in  the  First 
volume,  to  be  convinced  of  the  fact  in  each  instance.  With  the 
exception  of  the  week  following  the  summer  solstice,  in  which 
there  fell  heavy  rain  before  and  after  New  Moon,  the  weight  ot 
the  rain,  this  year,  lies,  in  a  very  remarkable  manner,  within  and 
about  the  third  week  of  each  period,  or  the  space  above  men¬ 
tioned;  until  we  come  to  the  latter  part  of  the  Eleventh  Month 
and  beginning  of  the  Twelfth;  when  this  space  suddenly  becomes 
dry ,  and  that  following  the  next  Last  Quarter  becomes  wet.  It 
is  observable,  though  I  do  not  pretend  to  establish  a  connexion 
between  the  phenomena,  that  a  Solar  and  a  Lunar  Eclipse  are  in¬ 
cluded  in  this  period,  which  is  so  conspicuously  dry  in  this 
very  wet  year  :  the  rain  being  only  half  the  average  quantity  of 
the  season. 

I  have  remarked  that  the  Lunar  orbit,  in  1816,  appears  to  have 
had  a  wet  and  a  dry  side ,  as  regards  the  Moon’s  influence  on  the 
rain  of  our  climate.  It  appears  likewise  from  the  preceding  state¬ 
ment,  that  the  Mean  Temperature,  taken  about  the  phases,  was 
highest  for  the  Last  quarter,  and  lowest  for  the  opposite  part 
of  the  orbit  or  First  quarter;  passing  through  a  mean  state  for 
the  intermediate  phases  of  New  and  Full  Moon.  Tlius  the  cold 
aspect  of  our  attendant  planet  was,  in  this  year,  also  the  wet  one: 
and  the  same  arrangement  that  brought  more  warmth,  brought 
also  comparative  dryness.  And  this,  (as  in  the  very  dry  year  of 
1807),  subject  to  a  distinct  and  independent  effect,  produced  by 
the  Moon’s  declination;  to  the  consideration  of  which  we  may 
now  return. 

In  order  to  place  in  a  more  striking  light  the  effect  of  the 
Moon’s  declination  on  the  Barometer,  as  well  as  to  show  the 
agreements  and  differences  in  this  respect,  of  a  very  dry  and  a  very 
wet  year,  I  have  given,  in  plate  6,  four  periods  of  1807,  and  as 
many  of  1816,  taken  in  each  case  from  the  winter  and  Spring;  in 
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which  seasons  these  effects  are  the  most  conspicuous.  These 
curves  represent  the  movements  of  the  Barometer  from  the  day  of 
the  Moon’s  crossing  the  Equator,  going  South,  to  that  of  her  re¬ 
turn  in  the  same  direction  to  the  same  position.  The  regular 
curve,  which  accompanies  them  in  each  figure,  represents  the 
Moon’s  course  in  declination  ;  the  horizontal  line  being  the  Equa¬ 
tor.  In  the  upper  figure,  the  curves  are  constructed  from  the 
medium  height  of  the  Barometer  for  each  day  ;  each  of  them 
having  its  mean  point  in  the  horizontal  line.  Consequently  the 
Reader,  knowing  the  mean  of  the  period,  with  the  time  of  its  be¬ 
ginning,  and  availing  himself  of  the  help  of  an  Ephemeris,  for  the 
successive  times  of  the  extreme  South  and  North  declination,  kc. 
may  verify  for  himself,  by  the  Tables  from  II.  to  VI.  inclusive, 
(Yol.  II.)  the  accuracy  of  these  delineations  ;  the  regular  appear¬ 
ance  of  which,  in  some  parts,  may  seem  not  unreasonably  to  re¬ 
quire  proof  by  measurement.  Yet  they  are  the  result  of  observ¬ 
ations  made  without  the  remotest  conception  of  their  being  ever 
applied  to  this  standard,  and  in  a  manner  which  I  cannot  but  con¬ 
sider,  now,  as  imperfect. 

The  lower,  or  second  set  of  curves,  give  the  variations  of  the 
Barometer  at  their  full  extent,  as  recorded  on  the  face  of  the 
Clock,  of  which  I  have  already  given  an  account  in  the  Intro- 
duction  :  and  in  consequence  of  their  showing  all  the  smaller  va¬ 
riations,  which  are  sunk  and  lost  in  the  curves  constructed  from 
medium  heights,  their  general  appearance  is  very  different  from 
the  former. 

These  curves  will  be  found  to  agree  nearly,  but  not  exactly, 
with  the  observations  in  the  Tables  from  CXIY  to  CXVII  in¬ 
clusive  :  the  latter  having  been  obtained,  not  from  the  Clock,  but 
from  a  Barometer  in  the  ordinary  way. 

In  the  third  or  lowest  figure,  the  four  sets  for  each  year  are  re¬ 
spectively  reduced  to  a  mean  curve,  which  is  adapted  to  a  common 
mean  line :  and  a  medium  curve,  passing  between  these  two,  ex¬ 
hibits,  finally,  the  total  or  average  effect  of  the  declination  on  the 
Barometer,  for  the  whole  of  the  space  taken  for  this  examination. 

Time  of  beginning,  and  mean  height  of  the  Barometer,  (repre¬ 
sented  by  the  horizontal  line,)  for  each  of  the  curves  in  Plate  (i. 
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For  1807. 

Curve  a — b  begins  30 — 31  of  12  Mo.  1806;  mean  line  at  29-97  in. 

b—c .  26—27  of  1  Mo.  1807;  .  29-76  in. 

c—d .  23  of  2  Mo.  1807;  .  29-92  in. 

d—e .  23  of  3  Mo.  1807;  .  29-79  in. 

For  1816. 

23— 24  of  12  Mo.  1815;  .  29-64  in. 

19— 20  of  1  Mo.  1816;  .  29-66  in. 

16  of  2  Mo.  1816;  .  29-64  in. 

15  of  3  Mo.  1816;  .  29-79  in. 

For  the  whole. 

Curve  a,  b,  c,  d,  Mean  of  4  periods  of  decli¬ 
nation,  beginning  30  of  12  Mo.  1806, 


ending  19  of  4  Mo.  1807, .  29-86  in. 

Curve  li,  i,  k,  I,  Mean  of  4  periods  of  decli¬ 
nation,  beginning  23  of  12  Mo.  1815, 

ending  1 1  of  4  Mo.  1816, .  29-68  in. 

Curve  a — m.  Mean  of  the  above  8  periods,  .  29-77  in. 


It  will  be  convenient  to  begin  the  examination  of  these  curves 
with  the  last,  or  general  one,  which,  it  will  be  recollected, 
gives  the  daily  mean  heights  of  the  Barometer  through  a  period  of 
declination,  upon  averages  of  eight  days  each  ;  the  observations 
taken  in  Seasons  remote  from  each  other,  and  under  all  the  va¬ 
riety  of  weather  to  which  the  winter  and  spring  months  are  inci¬ 
dent  :  consequently,  in  a  manner  calculated  to  secure  the  fairest 
results. 

The  general  appearance  of  the  curve  a — m  confirms  the  posi¬ 
tion  already  deduced  from  calculations  on  a  larger  space.  It  is, 
for  the  most  part,  above  the  general  mean  during  the  Moon’s  con¬ 
tinuance  in  South  declination,  and  below  it  during  the  North  de¬ 
clination.  The  depression  for  the  latter  is,  moreover,  the  most 
regular  part  of  the  whole  variation  ;  its  crisis  coinciding  very 
nearly  with  the  time  of  the  Moon’s  beginning  to  return  South  : 


Curve  h — i 
i—k 
k—l 
l — m 
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and  the  times  of  its  departing  from  and  returning  to  the  Mean 
being  symmetrical.  In  this  part  also,  the  respective  curves  ol 
the  dry  and  the  wet  year  present  appearances  the  most  nearly 
alike  ;  and  it  is  observable,  that  in  the  dry  one  the  curve  descends 
lowest. 

The  curve  also  runs  highest  in  the  wet  year,  on  the  South  side 
of  the  period ;  where  we  find  the  greatest  difference,  and  indeed 
opposition,  to  prevail.  While  the  Moon  proceeds  towards  the 
South  from  the  Equator,  the  Barometer  of  the  dry  year,  which 
had  risen  at  the  going  off  of  the  Northerly  depression,  falls  ;  and 
that  of  the  wet  year,  which  had  continued,  as  it  were,  struggling 
below  the  mean,  rises.  Two  or  three  days  after  the  Moon  has 
begun  to  come  back  from  the  South,  each  of  the  curves  again 
changes  its  direction  ;  that  of  the  wet  year  now  enters  on  a  fall  of 
ten  days,  which  carries  it  across  the  mean  to  its  lowest  point  for 
the  whole  period  :  that  of  the  dry  year  rises  for  nearly  an  equal 
space,  attaining  a  moderate  elevation  above  the  mean  ;  from  which 
it  passes  into  the  Northerly  depression.  Thus  the  wet  year  has 
the  Barometer  at  a  high  level  for  a  week  only,  while  the  Moon  is 
approaching  the  Equator  from  the  South,  and  the  remainder  of 
the  period  may  be  said  to  be  nearly  occupied  by  depressions  :  and 
the  dry  year  is  subject  to  a  considerable  depression,  during  the 
week  of  Full  North  declination;  the  rest  of  the  period  being 
chiefly  occupied  by  a  mean  or  elevated  Barometer.  And  sup¬ 
posing  a  rule  to  be  found,  for  the  periodical  return  of  such  ex¬ 
treme  wret  and  dry  years,  we  have  here  (so  far  as  regards  the  win¬ 
ter  months,)  a  pretty  certain  method  of  anticipating  the  time  of 
the  occurrence  of  storms,  in  the  fair  season,  and  of  fair  and  mo¬ 
derate  intervals,  in  the  wet  and  stormy  one.  Such  arc  the  mean 
movements  of  the  Barometer,  in  these  two  seasons  so  opposite  in 
their  character,  for  the  winter  and  early  part  of  spring.  It  was 
not  found  expedient  to  introduce  a  greater  number  of  curves  into 
the  figures,  or  to  attempt,  in  this  place,  the  solution  of  more  com¬ 
plicated  appearances.  We  may  now,  therefore,  advert  to  these 
curves  singly,  or  as  groups,  in  order  to  inquire  into  the  attendant 
winds,  and  other  circumstances. 

The  elevations  belonging  to  the  week  in  which  the  Moon  was 
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crossing  the  Equator,  southward,  in  1807,  constituting  the  ex¬ 
treme  parts  of  the  four  curves,  were  accompanied  by  winds  from 
the  South-west ,  West ,  and  Novth-west.  There  appears  but  one 
observation  of  NE,  and  two  of  E,  in  this  interval ;  and  not  one 
of  a  South  wind. 

The  movements,  in  1816,  for  this  space,  in  which  depressions 
predominate,  had  winds  from  the  South-east ,  South-west ,  and 
West.  Three  or  four  cases  only  of  a  Northerly  wind  appear, 
along  with  the  great  elevation  in  curve  i — k ,  continued  in  k — l. 
This  was  at  the  going  off*  of  the  severe  frost  of  that  season,  in 
which  the  Thermometer  stood  a  whole  night  at  5  below  the  zero. 
The  crisis  of  the  Barometrical  depression,  on  this  occasion,  fell  on 
the  morning  of  the  7th  of  Second  month,  which  is  the  date  of  the 
lowest  point  of  the  curve  i — k  ;  and  the  same  winds  which  brought 
that  intense  cold,  produced  also  the  great  rise  of  the  Barometer. 

For  the  week  of  Full  South  declination  we  have,  in  1807,  for 
the  most  part  North ,  North-east ,  and  West  winds  ;  the  depres¬ 
sion  at  this  time  in  the  curve  b — c  was  effected  by  South,  South¬ 
west,  and  West  winds.  In  1816,  we  have  for  this  space  an 
alternate  play  of  winds  ;  the  South ,  South-west ,  and  North-east 
predominating  in  h — i  and  k — /,  and  the  North ,  North-east , 
East ,  and  South-east  in  i — k  and  l — m,  with  appropriate  move¬ 
ments  in  the  curves.  The  curve  i — k  exhibits  a  fine  upward, 
sweep  of  five  days  under  NE  and  N  winds,  after  being  three 
days  depressed  by  the  South-east :  the  crisis  of  these  two  move¬ 
ments  will  be  found  in  Table  CXV,  at  the  24 — 25  of  First 
Month.  Table  CXIV  will  also  furnish  interesting  particulars  of 
the  curious  sudden  depression,  immediately  preceding  the  great 
rise  which  distinguishes  this  portion  of  the  curve  h — i. 

We  come  next  to  the  week  of  mean  declination,  the  Moon 
going  Northward,  in  which  the  two  movements  again  cross  each 
other.  The  winds  here  are,  in  18(>7,  the  South-west ,  West , 
North ,  North-east ,  and  North-west ,  without  any  South  or 
South-east;  and  in  1816,  the  South-west ,  South ,  West,  North- 
west,  and  South-east ;  without  any  North  or  North-east,  till  we 
come  towards  the  close  of  the  series.  Hence  the  curve  l — m 
presents  an  exception  ;  being  kept  up  for  five  or  six  days,  where 


188 


OF  PERIODICAL  VARIATIONS. 


the  others  fall,  by  North-east  and  East  winds,  and  at  length  fall¬ 
ing  (out  of  course  and  where  the  others  rise)  by  the  progress  of 
the  wind  to  South-east  and  so  round  to  the  Westward.  This 
exception,  which  followed  the  Vernal  Equinox  (see  Tab.  CXVII.) 
extended  also  to  the  weather,  there  being  hereabouts  seventeen 
days  in  succession  free  from  rain,  the  longest  dry  space  in  this 
year! 

If  we  now  turn  back  to  the  curves  for  1807,  we  shall  find  in 
a — b  a  parallel  exception.  This  curve,  in  crossing  the  mean 
line,  descends  on  the  whole,  from  the  11th  to  the  16th  of  the 
First  month,  with  a  fine  movement  of  decreasing  undulation,  and 
with  the  winds  as  follow: — W,  SW,  NW,  W,  SW,  NW.  It 
then  enters  upon  the  regular  depression  for  North  declination: 
for  the  particulars  attending  this  and  the  preceding  movement, 
the  reader  may  consult  Table  III.  It  is  probable  these  move¬ 
ments  will  be  found,  hereafter,  to  be  necessary  compensations 
in  an  extensive  system  of  variations. 

There  remain  now  to  be  considered  only  the  depressions  in  the 
week  of  Full  North  declination.  In  1807  these  arc  very  regular, 
and  their  crisis  agrees  nearly  with  the  Moon's  being  furthest 
North:  in  1816,  on  the  contrary,  we  sec  them  accelerated  or  re¬ 
tarded;  so  that  the  crisis,  (where  it  can  be  defined,)  lies  consider¬ 
ably  on  one  side  or  the  other  of  this  point.  The  difference  would 
have  been  still  more  perceptible,  had  the  curves  of  1816  been 
formed  like  the  other,  from  medium  observations. 

These  depressions  are  not  necessarily  attended  with  gales  of 
wind  or  heavy  rain,  at  the  place  of  observation.  The  crisis  of 
that  in  the  curve  b — c  was,  however,  connected  in  our  district 
with  a  very  severe  gale  from  the  NE,  with  snow  and  electrical 
discharges  from  the  clouds;  as  that  of  the  curve  a — b  probably 
was,  with  a  storm  at  a  considerable  distance,  in  Devonshire, 
which  appears  by  the  accounts  in  the  papers  to  have  done  much 
damage.  Sec  the  dates,  First  Month  21,  Second  Month  17, 
Third  Month  17,  and  Fourth  Month  13,  in  the  Tables  from  III. 
to  VI.  inclusive. 

I11  1816,  however,  the  desultory  movements  of  the  Barometer 
in  the  lower  part  of  the  scale,  in  this  space,  did  not  in  many  in- 
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stances  baulk  the  observer’s  expectation;  and  there  occur  in  the 
Tables  from  CXIY.  to  CXVII.  inclusive,  all  the  varieties  of 
foul  weather,  in  connexion  with  them;  the  particulars  of  which 
it  is  not  needful  here  to  point  out. 

With  regard  to  the  direction  of  the  winds  in  this  space ;  in 
the  four  periods  of  1807,  the  South-west  predominates,  and  next 
to  it  are  the  North-east  and  North-west;  the  South-east  again 
absent:  but  in  1816,  the  winds  are  a  perfect  mixture,  there  be¬ 
ing  no  point  without  at  least  two  observations,  and  the  South¬ 
west  alone  considerably  exceeding  in  number. 

The  fairest  mode  of  comparing  the  winds  for  these  spaces  is, 
however,  upon  the  whole  year.  I  have  accordingly  taken  out 
the  observations  of  these  two  years,  in  spaces  answering  to  those 
of  the  Table  of  Quarter-periods  of  declination  for  1807,  page 
176;  and  those  of  a  similar  Table  formed  for  1816,  the  results 
of  which  are  given  with  the  former. 
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PROPORTIONS  OF  THE  DIFFERENT  CLASSES  OF  WINDS,  IN  QUAR¬ 
TER-PERIODS  OF  LUNAR  DECLINATION,  FROM  THE  3d  OF  THE 
1ST  MO.  (JAN.)  TO  THE  23l)  OF  THE  1  2tH  MO.  (DEC.)  1 HOJ ; 
REING  THREE  HUNDRED  AND  FIFTY-FIVE  DAYS,  OR  THIRTEEN 
PERIODS  OF  DECLINATION. 


Full  South  Declination. 

Mean  Declin.  Moon  going  N. 

Per. 

Days. 

N— E 

E-S 

s— w 

W-N 

Var. 

Davs. 

N— E 

E— S 

S— w 

W— N 

Var. 

1 

7 

2 

1 

4 

/ 

l 

2 

4 

2 

7 

1 

2 

4 

7 

4 

3 

3 

7 

5 

1 

1 

7 

O 

2 

4 

7 

6 

1 

7 

2 

4 

1 

5 

7 

o 

3 

1 

1 

7 

1 

4 

o 

6 

7 

3 

2 

1 

1 

6 

1 

2 

1 

2 

w 

/ 

7 

7 

6 

1 

3 

o 

8 

7 

4 

3 

/ 

4 

1 

O 

<V 

9 

7 

1 

2 

4 

6 

5 

1 

10 

/ 

1 

6 

6 

4 

o 

/w 

11 

7 

3 

4 

7 

5 

1 

1 

12 

6 

1 

3 

1 

1 

7 

1 

3 

3 

13 

7 

2 

1 

3 

l 

6 

1 

1 

4 

90 

21 

6 

19 

38 

6 

86 

15 

13 

24 

26 

8 

OF  PERIODICAL  VARIATIONS. 


191 


N.  B.  The  spaces  taken  are,  as  nearly  as  possible,  those  which 
have  the  Moon’s  greatest  N  or  S  declination,  or  her  position  on  the 
Equator  in  their  middle.  The  winds  are  taken  from  the  Tables  in 
Vol.  1. 


Full  North  Declination. 

Mean  Dcclin.  Moon  going  S. 

Days. 

N— E 

E-S 

s— w 

W— N 

Var. 

Days. 

N-E 

E-S 

s— w 

W— N 

Var. 

7 

1 

1 

2 

2 

1 

6 

2 

4 

7 

1 

3 

3 

6 

2 

4 

7 

3 

1 

3 

7 

2 

2 

1 

1 

1 
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7 
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2 

7 

3 

1 

2 

1 

91 

13 

3 

31 

22 

22 

88 

11 

12 

30 

27 

8 
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PROPORTIONS  OF  THE  DIFFERENT  CLASSES  OF  WINDS,  IN  QUARTER- 
PERIODS  OF  LUNAR  DECLINATION,  FROM  THE  28tH  OF  1  2tH 
MO.  (DEC.)  1815,  TO  THE  lGl'H  OF  THE  SAME,  1816;  BEINO 
THREE  HUNDRED  AND  FIFTY-FIVE  DAYS,  OR  THIRTEEN  PERIODS 
OF  DECLINATION. 


South 


Full  JS’urlh  Declination. 

Per. 

Days. 

N— E 

E— S 

s— w 

W— N 

Var. 

1 

7 

5 

O 

/W 

2 

7 

5 

2 

3 

7 

1 

4 

2 

4 

7 

4 

1 

2 

5 

7 

1 

2 

1 

3 

6 

7 

2 

1 

1 

3 

7 

7 

3 

1 

2 

1 

8 

7 

4 

Q 
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5 

1 

l 

10 
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2 

1 

3 

1 1 

7 

1 

4 

1 

l 

12 
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5 

1 

l 

13 

6 

1 

3 

1 

1 

89 

18 

17 

29 

21 

4 

Mean.  Declin.  Moon  going  N. 

Days. 

N— E 

E-S 

s— w 

W— N 

Var. 

** 

4 

4 

3 

7 

2 

5 

nr 

t 

4 

3 

4 

2 

5 

7 

3 

4 

7 

4 
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3 

2 
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1 

3 

1 

2 

i 
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3 

2 

7 

4 

3 
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4 

1 

1 

1 

7 

1 

2 

3 

l 

7 

3 

2 

2 

91 

16 

21 

33 

17 

4 
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N.  J3.  The  spaces  taken  are,  as  nearly  as  possible,  those  which  have 
the  Moon’s  greatest  N.  or  S.  declination,  or  her  position  on  the  Equator 
in  their  middle.  The  Winds  are  taken  from  the  Tables  in  Vol.  II. 


Full  North  Declination. 

Mean  Declin.  Moon  going  S. 

Days. 

N— E 

E-S 

s-w 

W— N 

Var. 

Days. 

N-E 

E-S 

s— w 

W— N 

Var. 

6 

1 

3 

2 

7 

3 

3 

l 

7 

4 

1 

1 

1 

6 

1 

3 

2 

7 

2 

4 
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4 

3 

7 
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87 

17 

15 

26 

21 
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88 

11 

10 

22 

35 

10 
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Summary  of  the  distribution  of  the  Winds  according  to  the 
Moon’s  declination  in  1807  and  1810. 


1. 

With  the  Moon  full  South. 

N— E  E— S  S— W 

W — N 

Var.  Days. 

1807  21  0  19 

38 

CJ 

1 

to 

0 

1810  18  17  29 

21 

4—  89 

2. 

With  the  Moon  coming  North. 

1807  15  13  24 

26 

8—  86 

1810  16  21  33 

17 

4—  91 

3. 

With  the  Moon  full  North. 

1807  13  3  31 

22 

22—  91 

1816  17  15  26 

21 

8—  87 

4. 

With  the  Moon  going  South. 

1807  11  12  30 

27 

cc 

CO 

1 

1816  11  10  22 

35 

10—  88 

T„,,la  I  ^  00  31  104 

113 

44 — 355 

l  1816  62  63  110 

94 

26— 355 

The  two  classes  N — E  and  S — W  are  of  nearly  the  same  total 
amount  in  the  wet,  as  in  the  dry  year.  The  character  of  a  whole 
year,  in  this  respect,  does  not  appear  to  be  decided  by  either  of 
them;  but  rather  by  the  class  E — S,  which  has  nearly  twice  the 
amount  in  the  wet  year,  that  it  exhibits  in  the  dry  :  and  this  ex¬ 
cess  is  taken  out  of  the  class  W — N,  and  out  of  the  variable.  In 
regarding  the  year  as  a  whole,  it  is  also  proper  to  remark,  that  a 
much  greater  quantity  of  air  undoubtedly  passed  over  us,  in  all 
directions,  in  1816  than  in  1807-  The  large  amount  of  variable 
winds,  which  appear  under  the  Full  North  declination  for  1807, 
is  clearly  raised  at  the  expence  of  the  E — S  and  N — E  classes 
I  am  not  conscious  of  having  used  less  care  respecting  these  clas¬ 
ses  in  1810;  and  am  inclined  to  believe  that,  during  the  fine  sea¬ 
son  of  1807,  there  prevailed  a  much  larger  proportion  of  variable 
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Easterly  breezes,  than  of  winds  from  either  of  these  quarters.  It 
seems  to  be  one  of  the  conditions  of  such  a  season,  that  the  air  of 
the  district  shall  not  hastily  travel  out  of  it,  nor  that  of  a  distant 
one  suddenly  invade  it.  A  windy  season  can  hardly  fail,  in  some 
part  of  it, to  be  a  wet  one. 

The  distribution,  as  well  as  the  amount,  of  the  N — E  is  nearly 
alike  in  the  two  years.  I  shall  therefore  leave  it  for  the  present, 
to  attend  to  the  next  in  order. 

The  class  E — S,  which  I  have  already  characterized  as  the  prin¬ 
cipal  importer  of  our  rains  in  Spring  and  Summer,  appears  to 
make  its  way  into  this  district  chiefly  while  the  Moon  is  approach¬ 
ing  from  the  South.  The  air  being  thus  vapourized  to  the  degree 
required  for  the  moderate  rains  of  the  season,  this  wind  falls  off  in 
the  dry  year,  during  the  week  of  North  declination,  to  a  very  in¬ 
considerable  quantity :  but  in  the  wet  year  it  is  reduced  to  its  mi¬ 
nimum,  only  during  the  return  of  the  Moon  to  the  South. 

The  class  S — W  follows  nearly  the  same  rule.  It  increases  as 
the  Moon  comes  North,  and  decreases  as  she  proceeds  South 
again:  but  it  is  more  fully  manifested,  under  Northerly  declina¬ 
tion,  in  the  dry,  than  in  the  wet  year  ;  continuing  nearly  undi¬ 
minished  until  the  Moon  is  Full  South. 

Northerly  winds  are  of  course  more  frequent  in  those  seasons 
when  the  Southerly  fall  off.  They  were  at  their  height  in  1807  in 
both  classes,  under  Full  South  declination:  the  W — N  in  this  year, 
came  to  their  minimum  under  North  declination,  theN — E  notuntil 
the  following  week,  when  they  were  only  at  about  half  their  great¬ 
est  amount.  In  1816,  the  class  W — N  appears  to  have  supplied 
the  place  of  the  N — E  while  the  Moon  was  going  South :  falling 
to  half  the  number  in  the  week  of  her  return  Northward,  and  ex¬ 
hibiting  a  mean  amount  in  the  intermediate  weeks. 

This  account  of  the  Winds,  compared  with  the  summary  of  the 
effects  on  the  Barometer,  Temperature,  and  Rain,  in  page  180, 
may  supply  us  with  a  key  to  many  of  the  facts  there  stated. 

A  general  tendency  in  the  Northern  atmosphere  to  come  over 
us,  while  the  Moon  is  far  South,  may  be  admitted  as  a  cause  why 
the  Barometer  at  this  time  is  above  the  mean,  the  Temperature 
about  or  below  it,  and  the  Rains  in  small  quantity. 

t  2 
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As  the  Moon  comes  North  again,  the  air  returning  from  the 
South  causes  increased  temperature:  it  brings  also  a  great  increase 
of  vapour  ;  and  the  heat  evolved  during  the  condensation  of  this, 
may  possibly  be  the  means  of  the  greater  elevation  of  the  mean 
Temperature  at  this  time,  in  the  wet  than  in  the  dry  year.  Some¬ 
thing  must  however  be  attributed,  in  this  case,  to  the  actual  trans¬ 
lation  of  more  of  the  Tropical  air  into  theselatitudes,in  a  wet  season. 
The  increase  of  the  rain  at  this  time,  in  both  seasons,  is  a  neces¬ 
sary  consequence  of  the  other  arrangements. 

Why  the  Barometer  should  now  be  below  the  mean  in  the  dry, 
and  at  its  highest  average  in  the  wet  season,  is  not  equally  appa¬ 
rent:  but  we  may  further  notice  its  movements  in  the  conclusion. 

Under  Full  North  declination,  we  have  the  results  of  the  pre¬ 
vious  introduction  of  vapour  by  Southerly  winds.  In  the  dry 
year,  the  vapour  is  decomposed  in  a  short  space  of  time,  and  the 
attendant  gales  of  wind  are  single  and  decided:  in  the  wet,  a  long¬ 
er  continuance,  or  a  greater  number  of  repetitions  of  this  process, 
together  with  the  larger  product  of  rain,  indicate  the  operation  of 
numerous  currents  from  distant  regions.  In  each  season,  these 
causes  suffice  to  bring  the  Barometer  to  its  lowest  average,  and 
the  Temperature  to  the  mean. 

While  the  Moon  is  returning  to  the  South,  the  winds  from 
West  to  North  predominating,  in  the  wet  year,  tend  to  raise  the 
Barometer  and  reduce  the  Temperature.  The  latter  effect  may 
also  be  now  accelerated  by  Evaporation,  as  the  rains  decrease 
again.  It  is  remarkable  that,  in  1607?  the  Barometer  shows  the 
highest  average  for  this  week,  and  the  Temperature  the  lowest, 
with  the  smallest  proportion  of  N — E,  and  nearly  the  largest 
of  S — W  winds. 

The  course  of  the  varying  density  of  the  atmosphere  in  its  re¬ 
lation  to  the  Moon’s  declination,  is  pretty  fairly  represented  as  to 
direction,  though  not  as  to  extent,  for  the  whole  of  the  two  years, 
by  the  specimen  given  in  the  two  mean  curves,  a ,  b,  c,  d,  and  //, 
?, /r, /,  in  plate  6.  It  will  be  important,  hereafter,  to  ascertain 
fully  the  principles  of  these  two  modes  of  variation;  as  they  appear, 
more  than  any  other  circumstance  (the  disproportion  of  the  South¬ 
east  winds  excepted)  to  mark  the  difference  between  a  wet  and  a 


OF  PERIODICAL  VARIATIONS. 


197 


dry  season ;  and  their  periodical  causes  being  once  known,  the  re¬ 
turn  of*  such  seasons  may  be  predicted  with  some  degree  of*  cer¬ 
tainty.  I  consider  the  scheme  which  I  have  given  early  in  this 
enquiry  (page  5)  of  the  varying  mea7i  Temperature  of  the 
years,  as  calculated  in  great  measure  to  answer  this  purpose;  it 
being  very  clear,  that  the  greatest  depth  of  rain  fell  in  the  coldest 
years,  and  that  the  warm  years  were  dry  or  mean  ones.  But  it 
will  be  a  great  addition  to  this  information,  should  we  be  able  to 
prove,  from  observations  now  extant,  that  the  Barometer  also  va¬ 
ries  its  mean  height  periodically,  from  year  to  year ;  and  that 
both  variations  arc  governed  by  a  periodical  succession  of  the  dif¬ 
ferent  classes  of  winds. 


I  might  add  to  the  mass  of  evidence  on  this  subject  some  proofs 
of  a  peculiar  relation  between  the  Moon’s  Apogee  and  Perigee , 
and  the  mean  height  of  the  Barometer  on  the  days  on  which  they 
occur:  but  I  have  nothing  as  yet  so  far  digested  as  to  be  relied  on. 
Indeed  the  labour  of  preparing  what  has  now  been  thrown  before 
the  reader,  has  greatly  exceeded  my  expectations  ;  and  being  pro¬ 
secuted  with  considerable  disadvantage,  in  the  midst  of  other  en¬ 
gagements,  has  delayed  rather  unreasonably  the  completion  of  this 
part  of  the  work.  In  publishing,  in  their  present  state,  so  large  a 
proportion  of  the  facts  derivable  from  my  observations,  I  shall  un¬ 
doubtedly  throw  the  whole  remainder  of  them  open  to  the  use  of 
others,  and  may  probably  be  thus  anticipated  in  some  important 
deductions  yet  to  come.  But  I  am  not  at  all  jealous  of  the  little 
merit  which  attaches  to  discovery,  in  a  field  so  rich,  and  hitherto 
so  little  trodden ;  and  shall  be  well  satisfied  should  others,  to 
whose  minds  the  requisite  knowledge  of  Astronomical  relations 
may  be  familiar,  and  their  capacity  for  such  enquiries,  from  a  ma¬ 
thematical  education,  greatly  superior  to  mine,  be  willing,  after 
examining  these  data,  and  correcting  such  errors  as  they  may  find, 
to  take  up  the  subject,  and  improve  upon  my  beginnings. 

If  the  Moon’s  attraction  be  really  the  principal  cause  of  those 
variations  in  the  atmosphere  which  cannot  be  traced  to  the  influ- 
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ence  of  the  superior  planet,  the  mode  of  operation  of  this  attrac¬ 
tion  may  be  very  simple ;  at  the  same  time  that,  considering  the 
complicated  nature  of  the  Lunar  orbit,  and  the  perpetual  inter¬ 
ference  of  the  Sun’s  varying  power,  its  manifestations  in  any 
given  temperate  climate  may  prove  a  very  difficult  subject  to 
investigate. 

On  a  train  of  effects,  the  most  part  of  which  are  out  ot  the 
reach  of  direct  observation,  we  may  be  permitted,  in  this  part  ol 
the  work,  to  hazard  a  few  conjectures. 

The  surface  of  the  atmosphere  is,  1  think,  less  elevated,  and 
better  defined,  than  many  persons  would  be  led  to  imagine  it. 
A  portion  of  air,  rarefied  by  means  of  the  air-pump,  does  indeed 
exhibit  an  elasticity,  which  seems  limited  only  by  the  imperfection 
of  the  instrument.  For  the  most  minute  residuum  still  appears 
to  fill  the  vessel,  and  to  press  against  it  in  all  directions.  But  it 
does  this  at  a  temperature  which,  compared  with  that  of  the  ex¬ 
treme  boundaries  of  the  atmosphere,  is  probably  as  that  of  the 
steam  in  a  high-pressure  engine  to  the  water  in  a  well.  We 
know  that,  in  ascending  in  the  atmosphere,  the  temperature 
is  found  to  decrease  with  the  decreasing  density  of  the  air:  and 
even  under  a  vertical  sun  between  the  Tropics,  a  line  of  perpetual 
snow  on  the  mountains,  indicates  a  boundary  within  our  reach, 
which  the  heat  never  has  ascended  in  mass  to  penetrate.  There 
is  consequently  no  source  from  whence  air,  conveyed  to  the 
summit  of  the  atmosphere,  could  take  the  heat  necessary  to 
such  extreme  rarefaction:  the  whole  sensible  heat  of  the  at¬ 
mosphere  being  derived  originally  from  the  earth’s  surface, 
and  distributed  in  an  inverse  proportion  to  the  elevation.  At 
an  elevation,  therefore,  not  perhaps  on  a  mean  more  than 
ten  times  that  of  the  highest  mountains,  or  fifty  miles  at  the 
Equator,  and  considerably  less  at  the  poles,  I  conceive  there 
exists  a  perpetual  zero  of  temperature;  and  with  it  an  effectual 
limit  to  the  further  expansion  of  the  atmosphere.  Here,  the 
spheroidal  body  of  gases,  enveloping  our  globe,  has  probably 
a  well  defined  surface  (its  extent  considered)  where  the  air, 
though  greatly  attenuated,  is  much  less  rare  than  we  can  make  it 
in  the  receiver  of  the  air-pump ;  in  a  word,  a  fluid,  with  a  surface 
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capable  of*  rising  and  falling,  like  the  waters,  by  change  of 
gravity. 

With  such  a  surface,  it  is  plainly  possible  that  the  atmospheric 
ocean  may  be  acted  on  in  the  manner  of  a  tide.  It  may  be  ele¬ 
vated  and  rarefied  on  the  side  directly  opposed  to  the  Moon,  and 
at  the  same  time  on  the  opposite  side  of  the  globe ;  and  left  to  its 
proper  gravity  in  the  remaining  part  of  the  mass.  And  it  ought, 
on  this  supposition,  to  exhibit  a  more  perfect  example  of  a  tide 
than  even  the  waters  ;  there  being  here  no  shores,  as  in  the  ocean, 
to  retard  the  arrival  of  the  swell  at  a  given  place,  at  the  destined 
hour  ;  or  prevent  its  passing  regularly  round  the  middle  regions 
of  the  globe,  in  the  space  of  a  revolution  of  the  latter  on  its  axis. 
If  I  place  my  hand  upon  a  spiral  spring  of  wire,  and  depress  it, 
the  force  being  withdrawn  the  spring  follows,  and  returns  immedi¬ 
ately  to  its  former  state.  But  if  I  do  the  same  with  a  pillow  of 
down,  this  elastic  body,  consisting  of  many  small  parts  acting 
feebly  on  each  other,  takes  a  long  time  to  resume  its  full  dimen¬ 
sions.  There  is  a  similar  difference  in  constitution  between  the 
ocean  and  the  atmosphere:  and  it  is  very  probable,  that  an  in¬ 
terval  of  six  hours  is  not  nearly  sufficient  for  the  full  effect  of 
rarefaction,  [the  low  temperature  aloft  considered,]  and  still  less 
for  the  subsidence  and  condensation  of  the  air,  through  its  whole 
depth,  to  the  degree  required  by  the  theory  of  such  a  tide.  The 
daily  alternate  movements,  then,  of  an  atmospheric  tide,  perhaps 
from  their  not  having  been  sufficiently  sought  among  the  con¬ 
tinual  fluctuations  of  the  density  of  the  air  at  the  earth’s  surface, 
are  not  yet  demonstrated :  but  both  the  Barometer  and  Ther¬ 
mometer  supply,  in  their  respective  mean  variations,  most  palpa¬ 
ble  instances  of  the  weekly  increase  and  decrease  of  those  move¬ 
ments. 

In  a  portion  of  the  atmosphere,  the  most  considerable  in  point 
of  bulk,  situated  above  the  reach  of  the  daily  variations  of  tempe¬ 
rature  caused  by  the  sun,  the  alternate  rarefaction  and  condensa¬ 
tion  here  supposed  may  take  place,  without  producing  any  other 
consequence  than  a  current  from  East  to  West,  around  the  globe, 
in  that  region. 

In  a  lower  portion,  visited  at  different  times  by  different  pro- 
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portions  of  the  heat  and  vapour  generated  at  the  earth’s  surface, 
it  may  effect  an  alternate  absorption  and  condensation  of  water, 
with  correspondent  changes  in  the  Electrical  state  of  this  region  ; 
and  thus  contribute  to  decide  the  occurrence  of  strong  winds, 
rain,  thunder,  and  other  occasional  meteors,  below. 

Still  lower,  in  a  region  to  which  our  observation  more  or  less 
extends,  the  complexity  of  the  causes  must  necessarily  produce 
effects  more  difficult  to  appreciate;  and  these  are  brought  about, 
as  it  seems,  chiefly  by  the  succession  and  interchange  of  lateral 
currents.  The  rarefaction  produced  in  this  region,  by  the  Sun’s 
heat,  is  admitted  to  give  rise  to  a  most  regular  and  extensive 
system  of  these,  commonly  called  the  Trade-winds.  The  air 
around  the  globe  over  the  Equatorial  regions,  expanded  by  the 
heat  rises,  or  is  pushed  forward  by  the  contiguous  cooler  air  from 
the  North  and  South  ;  the  motion  of  which  combined  with  the 
larger  motion  of  the  earth’s  surface  from  East  to  West,  as  the 
latitude  becomes  higher,  gives  rise  to  a  South-east  wind  on  the 
South  side,  and  a  North-east  on  the  North.  Such  is  the  ad¬ 
mitted  principle  of  the  Trade-winds;  and  it  is  thought  (indeed  it 
must  follow)  that  the  air,  thus  elevated  above  the  Equator,  re¬ 
turns  in  some  kind  of  currents,  above  the  Trade-winds  towards 
either  pole.  If  we  admit  a  constant  Easterly  tide  in  the  higher 
tropical  atmosphere,  into  which  this  rarified  air  constantly  rises, 
we  shall  have  a  powerful  auxiliary  to  the  Sun,  in  keeping  up  the 
Trade-winds ;  and  if  we  admit  that  the  Moon,  by  her  alternate 
passage  to  the  North  and  South  in  declination,  sets  this  tide 
alternately  to  the  Northward  and  Southward  of  the  line,  we  shall 
have  a  principle  on  which  to  solve  the  greater  abundance  of  rain, 
and  the  brisker  flow  of  the  variable  winds  in  temperate  latitudes, 
at  that  season  when  the  Moon  becomes  vertical  to  them,  than 
when  she  is  in  the  other  hemisphere.  W e  want  indeed,  on  this 
point,  the  concurrent  testimony  of  observations  made  in  some 
temperate  climate,  South  of  the  Equator:  though  we  know  al¬ 
ready  that  their  polar  winds  raise  the  Barometer,  while  the  Equa¬ 
torial  depress  it;  following  the  same  law  as  with  us,  though 
moving  in  an  opposite  direction. 

The  air  which  flows  from  the  North  and  South  towards  the 
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Equator,  is  felt  as  an  Easterly  wind,  because  it  comes  from  parts 
of  the  earth’s  surface,  which  have  a  smaller  motion  from  West  to 
East,  than  the  region  into  which  it  is  entering;  but  it  gradually 
acquires  the  rotary  velocity  proper  to  that  region.  In  returning 
to  the  temperate  latitudes,  it  has  again  to  lose  this  Westerly  mo¬ 
mentum  :  and  this  seems  to  be  the  principal  cause  of  the  great 
preponderance  of  Westerly  winds  in  our  own  climate.  We  have 
seen,  page  J6,  that  on  a  mean  of  ten  years,  the  Westerly  were 
to  the  Easterly  winds  as  225  to  140;  while  the  Northerly  and 
Southerly  winds  balanced  each  other  within  twenty-one  days.  A 
wind,  coming  to  us  from  a  considerable  distance  South,  whatever 
be  its  velocity,  must  therefore  be  felt  as  a  South-west  wind :  and 
as  the  Trade-winds,  at  certain  seasons,  appear  to  have  their  sub¬ 
sidiary  streams  or  appendages  reaching  far  into  the  colder  lati¬ 
tudes,  so  these  Tropical  Southerly  gales  occasionally  make  their 
inroads  upon  us  with  greater  violence,  and  for  a  longer  season 
than  usual.  It  is  not  unlikely  that  the  British  isles,  in  conse¬ 
quence  of  their  latitude,  and  from  their  being  as  it  were  a  part  of 
its  Western  barrier,  may  be  the  very  part  of  Europe  the  most 
exposed  to  them.  A  North-east  wind,  kept  up  by  rarefaction 
caused  by  the  sun,  must  find  the  easiest  course  upon  land  ;  while 
a  South-west,  consisting  of  air  which  has  to  descend  upon  the 
earth,  and  spend  the  momentum  it  has  acquired  in  more  Southern 
latitudes,  is  more  likely  to  get  easily  over  the  surface  of  the 
ocean,  and  to  be  arrested  by  the  asperities  of  the  first  exten¬ 
sive  fixed  surface  which  it  encounters.  This  state  of  things  pre¬ 
vailed  remarkably,  near  the  close  of  the  winter  of  1817,  after  a 
long  course  of  violent  Westerly  gales;  when,  as  far  as  we  may 
judge  from  the  reports  of  navigators,  the  North-east  current  was 
for  many  days  no  further  to  the  South  of  us  than  the  coast  of 
Portugal,  without  our  feeling  even  the  skirts  of  it. 

It  is  remarkable  nevertheless,  that  on  a  Mean  of  ten  years, 
ending  with  1816,  and  indeed  in  most  of  these  taken  separately, 
the  winds  to  the  North  and  South  of  West  should  so  nearly 
balance  each  other,  as  that  their  averages  stand  100  :  104.  I 
know  of  no  reason  which  can  be  given  for  this,  equally  satisfac¬ 
tory  with  that  of  their  receiving  a  direction  to  North  and  South 
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alternately,  by  the  Moon  s  different  positions  in  declination:  an 
effect  which,  although  not  to  be  found  in  the  winds  of  a  particu¬ 
lar  district,  in  every  Lunar  revolution,  is  yet  detected  in  a  long 
average. 

On  the  whole,  it  may  be  inferred  that  the  winds  in  a  temperate 
latitude  like  our  own,  after  escaping  from  the  Tropical  vortex, 
become  subject,  in  winter  more  especially,  to  the  Moon;  and  that 
their  tendency  is,  to  follow  her  path,  or  the  moveable  point  of 
greater  rarefaction  which  she  marks  out  for  them.  Thus  it  ap¬ 
pears  from  the  statement,  p.  194,  that  during  her  approach  to 
these  latitudes,  in  declination,  in  1807  and  1816,  the  winds  from 
the  West  and  North-west  fell  off  in  number.  Now  if  wTe  consi¬ 
der  that  the  Moon’s  daily  course  from  East  to  West  (which 
though  only  apparent  has  here  the  same  effect  as  the  real,)  was 
coupled,  during  these  weeks,  with  a  motion  from  South  to  North 
in  declination,  it  will  appear  that  a  South-east  wind  would  now, 
in  effect,  follow  her  course,  and  a  North-west  How  in  opposition 
to  it.  And  in  1816,  during  the  weeks  in  which  the  Moon  was 
receding  in  declination  to  the  Southward,  and  thus  offering  daily 
less  and  less  resistance  to  a  North-west  wind,  this  class  of  winds 
amounted  to  double  the  number  which  they  exhibited  in  the 
former  case.  Again,  in  both  years,  and  especially  in  1807,  the 
class  of  winds  from  North  to  East,  which  are  plainly  most  influ¬ 
enced  by  the  Sun,  appeared  in  the  greatest  number  while  the 
Moon  was  in  Full  South  declination,  and  when  consequently 
there  was  little  of  the  rarefaction,  which  she  is  here  supposed  to 
produce,  in  these  latitudes. 

The  succession  and  proportion  of  the  winds  are  consequently 
subject  to  a  periodical  variation  from  year  to  year:  but  the  pe¬ 
riod  in  which  the  same  or  a  similar  set  of  winds  comes  round 
again,  cannot  at  present  even  be  conjectured.  From  the  effects 
produced,  in  our  district,  011  the  average  temperature  of  the  years, 
and  on  the  depth  of  rain,  it  may  seem  to  have  some  connexion 
with  the  Lunar  cycle  of  eighteen  years.  But  this  is  a  subject 
well  worthy  of  separate  and  more  deliberate  investigation.  In 
what  I  have  brought  forward,  I  consider  myself  to  have  redeemed 
the  pledge  given  in  the  Introduction  to  this  work.  1  think  1 
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have  decided  in  the  affirmative  (as  regards  the  phenomena  of* 
our  own  district,)  the  first  part  of  the  question  there  proposed, 
“  whether  the  relative  positions  of  the  Moon,  in  the  different 
parts  of  her  complex  orbit,  influence  the  state  of  our  atmosphere.” 
I  have  also  thrown  “  some  light”  on  the  second  part,  which  pro¬ 
poses  to  inquire  “  in  what  way”  this  effect  is  produced.  Should 
it  prove  so  much  as  shall  suffice  to  stimulate  the  ambition  of 
Astronomers,  in  different  parts  of  the  world,  to  annex  to  the 
stupendous  field  of  their  present  labours  this  lower  (if  they  please 
so  to  consider  it)  and  almost  uncultivated  province,  my  purpose  will 
be  answered ;  and  I  have  no  doubt  the  consequences  will  be  be¬ 
neficial  to  mankind.  For  although  it  be  a  very  just  remark,  that 
the  seasons  would  not  only  not  go  on  better  for  our  purposes,  but 
would  be  in  utter  confusion,  had  mankind  the  ordering  of  them  ; 
it  does  not  thence  follow  that,  could  we  calculate  their  periods 
and  foresee  their  extremes,  both  our  personal  safety  and  comfort, 
and  the  success  of  our  labours,  might  not  be  essentially  promoted 
by  such  foreknowledge. 

An  ample,  extensive,  and  accurate  collection  of  facts  for 
each  climate,  is  therefore  the  first  desideratum.  These  should 
be  digested  by  each  observer  from  his  own  observations,  or 
from  those  made  in  his  own  district  at  least :  where  his  local 
knowledge  may  greatly  facilitate  the  work.  They  may  be  cast 
either  into  the  forms  I  have  here  adopted,  or  into  such  others  as 
may  be  preferred  ;  but  as  much  as  possible  in  a  way  to  be  com¬ 
parable  with  the  results  of  others.  The  materials  will  be  found 
more  ample  than  many  would  suppose  them.  To  give  a  single 
prominent  instance,  the  “  Meteorological  Observations  made  at 
the  Royal  Observatory  at  Paris”  contain  a  mine  of  treasure  which 
it  would  require  years  of  labour  for  any  single  person  to  explore, 
in  the  way  in  which  I  have  gone  through  my  own  and  the  ad¬ 
junct  Observations,  belonging  to  our  London  district.  And  1 
have  no  reason  to  think,  from  the  appearance  of  the  few  parts  I 
have  examined  of  those  belonging  to  Paris,  that  their  results 
would  be  less  regular  and  systematic  than  those  contained  in  this 
Volume. 
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It  will  be  necessary,  before  this  section  be  dismissed,  to  give 
some  account  of  the  general  Tables  F  and  G,  at  the  end,  entitled 
“  Mean  Results  of  Lunar  periods  arranged  by  the  Solar  year.” 
Wishing  to  collect,  in  some  part  of  the  work,  the  Results  of  the 
Barometer  and  Thermometer,  for  the  Lunar  periods  in  which  my 
observations  had  been  published,  I  cast  them  into  the  form  there 
exhibited  ;  putting,  as  nearly  as  possible,  all  those  which  com¬ 
prised  the  Solstitial  and  Equinoctial  points  under  each  other  in 
the  same  column,  and  throwing  a  few  periods  into  a  kind  of 
intercalary  space  at  the  ends  for  this  purpose.  The  date  and 
extent  of  each  of  these  periods  may  be  found  at  once,  by  refer¬ 
ring  to  the  Table  under  the  number.  They  vary  in  each  column, 
as  to  date,  through  a  space  of  not  less  than  twenty-five,  nor 
more  than  twenty-nine  days :  consequently  each  column  ranges 
through  a  mean  space  of  fifty-five  days:  the  intercalary  results, 
however,  which  are  cast,  in  the  following  averages,  along  with 
the  first  and  last  columns,  add  somewhat  to  the  extent  of  those 
columns. 

The  only  use  which  I  shall  make  of  these  Tables  at  present  is, 
to  give  the  results  of  the  first  ten  years  in  quarterly  averages, 
and  deduce  some  consequences  from  them.  The  reader  will  how¬ 
ever  notice  the  regular  gradations  which  the  averages  at  the  foot 
of  each  Table  present ;  on  which  subject,  as  it  respects  the  seve¬ 
ral  months  of  the  year,  1  have  already  treated. 

AVERAGES  OF  TEMPERATURE  FOR  THIRTY-EIGHT  LUNAR  REVOLU¬ 
TIONS,  REGINNING  AT  NEW  MOON,  AND  FOR  EIGHTY-SIX,  BEGIN¬ 
NING  AT  LAST  QUARTER,  THE  WHOLE  COMPREHENDED  IN  A 
SPACE  OF  TEN  SOLAR  YEARS  ;  FROM  THE  10TH  OF  TWELFTH 
MO.  DEC.  180G,  TO  THE  lll'H  OF  THE  SAME,  1810*. 

1.  Brumal  periods.  Average  of  ten  periods, 

in  the  second  column  and  two  intercalary  37*92° 


Of  ten  in  third  column .  35*73 

Of  ten  in  fourth  column  .  39*63 

Of  thirty  two  periods  .  37*76 


Below  the  Autumnal  11  01° 
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2.  Vernal  periods. 

Average  of  ten  in  fifth  column  .  42-25° 

of  ten  in  sixth  column  .  4892 

of  ten  in  seventh  column  . .  55  6J 


of  thirty  periods .  48  94 


Above  the  Brumal  11-18° 

3.  Estival  periods. 

Average  of  ten  in  eighth  column .  58'62° 

of  ten  in  ninth  column .  6239 

of  ten  in  tenth  column  .  6099 


of  thirty  periods .  GO-66 


Above  the  vernal  11-72° 

4.  Autumnal  periods. 


Average  of  ten  in  eleventh  column .  56’70° 

of  ten  in  twelfth  column  .  50-7 5 

of  ten  in  thirteenth  and  two  ^ 

intercalary . J  40-68 

of  thirty-two  periods .  49‘37 


Below  the  Estival  11-29° 

AVERAGES  QF  THE  BAROMETER  FOR  ONE  HUNDRED  AND  TWENTY- 
FOUR  LUNAR  FERIODS,  BEGINNING  AND  ENDING  AS  BEFORE 
STATED  RESPECTING  TEMPERATURE. 

1 .  Brumal  periods. 

Average  of  ten  periods  in  the  second 

column  and  two  intercalary  29'745  in. 

of  ten  periods  in  third  column  ...  29'7G8 
of  ten  periods  in  fourth  column...  29874 

of  thirty-two  periods  .  29'802 


Above  the  Autumnal  -021  in. 
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2.  Vernal  periods. 

Average  of  ten  periods  in  fifth  column  ... 

of  ten  periods  in  sixth  column  ... 
of  ten  periods  in  seventh  column 

of  thirty  periods . 

Above  the  Brumal  '030  in. 

3.  Estival  periods. 

Average  of  ten  periods  in  eighth  column 
of  ten  periods  in  ninth  column 
of  ten  periods  in  tenth  column 

of  thirty  periods  . 

Above  the  Vernal  -045  in. 

4.  Autumnal  periods. 

Average  of  ten  periods  in  eleventh  column 
of  ten  periods  in  twelfth  column 
of  ten  periods  in  thirteenth  ^ 
column  and  two  intercalary  j 

of  thirty-two  periods  . 

Below  the  Estival  0.96  in. 


29  870  in. 

29814 

29812 


29-832 


29.899  in. 

29-8J9 

29-854 


29877 


29  883  in. 

29736 

29725 
.  29  781 


I  consider  that  by  this  mode  of  averaging  the  Temperature ,  the 
inequalities,  or  deviations  from  the  Mean  of  the  season,  which  1 
suppose  to  be  produced  by  the  Moon's  power  over  the  winds,  and 
which  are  sufficiently  apparent  (to  the  extent,  indeed,  of  ten  or 
twelve  degrees  in  most  of  the  columns)  in  Table  G,  are  com¬ 
pletely  done  away ;  and  the  Temperature  restored  to  the  course 
which  it  ought  to  have,  by  the  action  of  the  Sun’s  power  alone. 
The  four  quarters,  accordingly,  rise  and  fall  in  nearly  equal  pro¬ 
gression  ;  each  being,  on  a  mean,  11-45°  warmer  or  colder  than 
the  preceding  quarter. 


OF  PERIODICAL  VARIATIONS!. 


207 


I  consider  that,  by  the  same  method,  the  Lunar  influence  on 
the  Barometer  is  also  done  away,  and  the  averages  of  this  in¬ 
strument  brought,  in  Table  F,  to  the  state  in  which  they  would 
be  found,  in  each  season,  had  the  Moon  nothing  to  do  with  them. 
Any  remaining  inequalities  may  therefore  be  fairly  attributed  to 
the  temperature,  and  to  what  may  be  termed  the  Solar  succession 
of  the  different  classes  of  winds  through  the  year,-  which  is  exhi¬ 
bited,  as  to  the  calendar  months,  over  the  diagram  of  the  rain, 
in  page  IO7. 

Under  these  circumstances,  while  the  Temperature  of  the 
several  quarters  rises  and  falls  in  regular  progression,  the  ine¬ 
qualities  of  the  Barometrical  heights  follow  a  very  different  rule. 
The  winter  Barometer  gains,  in  its  average,  *021  in.  upon  the 
Autumnal  ;  the  Vernal  '030  in.  or  half  as  much  more,  upon  the 
Winter ;  the  Summer  0-45  in.  or  half  as  much  more  still,  upon 
the  Vernal ;  but  in  the  Autumnal  average,  the  whole  difference 
is  lost  again,  and  the  Barometer  comes  back  to  its  lowest  level. 

Now,  with  regard  to  the  seasons  in  which  the  Barometer 
stands  highest  and  lowest,  much  may  be  attributed  to  the  reigning 
winds. 

Thus,  the  first  Estival  result,  which  is  the  highest  of  the 
whole  series,  lies  in  the  midst  of  the  W — N  winds  ;  and  the 
two  latter  Autumnal  ones,  in  which  the  mean  is  depressed  to  its 
lowest  point,  come  after  a  long  course  of  predominant  S — W 
winds.  Again  the  N — E  class  may  be  thought  gradually  to 
elevate  the  Brumal  periods,  and  keep  up  that  in  which  the  V er- 
nal  Equinox  is  included;  while  a  subsequent  mixture  of  Southerly 
winds,  in  the  spring,  gives  occasion  to  some  depression  before  the 
return  of  the  high  mean  about  the  Solstice. 

But  there  is  a  probable  cause  for  this  gradation  which  must 
not  be  overlooked,  and  which  has  in  fact  an  equal  claim  with  the 
winds  to  consideration.  The  mean  state  of  the  Barometer  in  any 
moderate  district,  it  is  well  known,  does  not  represent  the  [varia¬ 
tions  of  the]  weight  of  the  air  in  that  district  alone,  but  [also  in  a 
less  degree  those]  for  a  great  extent  around  it ;  in  which  extent 
different  winds  may  even  be  found  to  predominate  through  the 
same  period  of  time.  And  no  reason  can  be  given,  more  appro- 
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priate,  why  the  Barometer  should  [continue  to]  rise  under  a  cer¬ 
tain  course  of  winds,  than  that  the  atmosphere  is  then  receiving 
[throughout  the  space  in  question]  an  [external]  addition  to  its 
ponderable  mass  ;  or  why  it  should  fall,  under  another  course, 
than  that  it  is  then  sustaining  a  loss  in  this  respect.  The  loss 
and  the  gain  consist  in  water ;  which  is  at  one  time  converted 
into  vapour,  permanent  as  a  part  of  the  atmosphere  for  the 
season,  at  another  dismissed  in  rain.  Now,  in  the  Brumal  quar¬ 
ter,  where  we  find  the  average  of  the  Barometer  lowest,  the 
Temperature  is  lowest  also  ;  and  there  is  every  reason  to  conclude 
that  the  atmosphere  in  our  district,  and  for  many  degrees  of 
latitude  and  longitude  around  us,  contains,  at  this  season,  the 
lowest  proportion  of  ponderable  vapour.  As  the  spring  comes 
on,  in  these  latitudes,  and  the  air  acquires  heat  upwards,  it  ac¬ 
quires  also  vapour,  and  therefore  weighs  more  on  a  mean  than  in 
winter.  In  the  summer  months,  yet  more  heat  and  more  vapour 
are  accumulated  ,•  and  the  weight  of  the  whole  atmosphere  attains 
its  maximum.  The  addition  in  each  of  these  seasons  is  in  a 
greater  proportion  than  that  of  the  heat ;  probably  because  the 
higher  the  latter  ascends,  and  the  more  rare  the  medium  is  in 
which  the  vapour  is  diffused,  the  greater  the  quantity  which  an 
equal  addition  of  heat  can  maintain  in  its  elastic  form.  At 
length  comes  the  Autumn,  in  the  course  of  which  the  Sun  retires 
to  the  Southward,  the  atmosphere  of  these  latitudes  cools  and 
is  condensed  throughout,  a  great  proportion  of  the  vapour  it  held  is 
decomposed,  and  its  water  deposited  in  extensive  heavy  rains  ; 
and  the  air,  losing  this  portion  of  its  mass,  returns  to  its  former 
low  state  of  gravity. 

Such  are  the  considerations  which  it  seemed  needful  to  take 
into  view,  along  with  the  succession  of  the  winds,  in  accounting 
for  this  gradation  in  the  mean  height  of  the  Barometer.  Should 
they  be  founded  in  fact,  a  similar  gradation  will  be  discovered,  by 
using  similar  averages,  in  correct  Registers  of  the  Barometer  for 
nearly  every  part  of  Europe. 
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AVERAGES  OP  TEMPERATURE  FOR  THE  LUNAR  REVOLUTIONS  CON¬ 
TAINED  IN  A  PERIOD  OF  SEVEN  YEARS  ;  FROM  9th  OF  DEC. 

1816,  to  6th  of  dec.  1823.  See  the  General  Table,  G  2. 

1 .  Brumal  periods. 

Average  of  seven  revolutions  in  the  first 
column,  and  three  weeks  intercalary 
of  seven  in  second  column  .... 
of  seven  in  third  column . 

of  twenty-one  revolutions  three  quarters  37‘28 


43-80° 

4907 

57-62 


of  twenty-one  revolutions  and  a  half...  50*16 

Above  the  Brumal  12-88° 

3.  Estival  periods. 

Average  of  seven  revolutions  in  the  seventh  -j 


column .  }  60(310 

of  seven  in  the  eighth  column . 62  75 

of  seven  in  the  ninth  column  . 60-72 


of  twenty-one  revolutions  ..  . .  61*36 


Above  the  Vernal  1T20° 

VOL.  I. 


Below  the  Autumnal  12-50° 

2.  Vernal  periods. 

Average  of  seven  revolutions  in  the  fourth 

column . . . 

of  seven  in  fifth  column  . 

of  seven  in  sixth  column  and  two 
weeks  intercalary . 


36-62° 

35-78 

39-44 
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4.  Autumnal  periods. 

Average  of  seven  revolutions  in  the  tenth 

column — . . 

of  seven  in  the  eleventh  column, 
of  seven  in  the  twelfth  column 
with  five  weeks  intercalary... 

of  twenty-two  revolutions  and  a  quarter  49*78 

Below  the  Estival  11*58° 


5(5-89° 

48*66 

43*29 


AVERAGES  OF  THE  BAROMETER,  CONSTRUCTED  AS  BEFORE  FOR 
THE  TEMPERATURE,  AND  FOR  THE  SAME  PERIOD  OF  SEVEN 

years,  from  1817  to  1823  inclusive.  See  the  General 
Table,  F  2. 

1 .  Brumal  periods. 

Average  of  seven  revolutions  in  the  first 
column  and  three  weeks  intercalary 

of  seven  in  second  column  ,.  . 
of  seven  in  third  column . 


of  twenty-one  and  three  quarters  .  29*778 

Below  the  Autumnal  *055  in. 

2.  Vernal  periods. 

Average  of  seven  revolutions  in  fourth  column...  29  824 

of  seven  in  fifth  column  .  29*784 

of  seven  in  sixth  column  and  two 
weeks  in  tercal ary . 

of  twenty-one  and  a  half .  29*800 


} 


29*831 


29*778  in- 

29*835 

29*723 


Above  the  Brumal  *022 
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3.  Estival  periods. 

Average  of  seven  revolutions  in  seventh  column  20  904  in. 


of  seven  in  eighth  column  . 

...  29*904 

of  seven  in  ninth  column .  ...  .. 

.  29*841 

of  twenty-one  . . 

...  29883 

Above  the  Vernal  083  in. 

Autumnal  periods. 

Average  of  seven  revolutions  in  tenth  column 

...  29884 

of  seven  in  eleventh  column  . 

...  29.743 

of  seven  in  twelfth  column,  with  > 

five  weeks  intercalated .  j 

29814 

of  twenty-two  and  a  quarter . 

..  29  833 

Below  the  Estival  -050  in. 


The  General  Results  presented  by  the  Decade  are,  here  again, 
confirmed  in  the  Septenary  ;  but  with  some  peculiar  variations, 
which  it  will  be  proper  I  should  notice. 

1.  The  progression  of  the  rise  and  fall  of  the  Mean  tempe¬ 
ratures  of  the  four  quarters  is  not,  in  the  Septenary,  so  regular 
as  in  the  Decade.  The  Brumal  quarter  falls  below  the  Autum¬ 
nal,  full  three  quarters  of  a  degree  more  in  the  former  than  in 
the  latter ;  and  the  loss  is  recovered  in  the  Vernal  by  a  propor¬ 
tionate  excess  in  the  advancing  temperature.  If  we  look  into 
particular  periods  we  shall  find  the  excess  of  depression  chiefly  in 
the  second  Autumnal  of  the  Septenary,  where  it  goes  so  far  as 
that  an  addition  of  three  degrees  (by  which  the  third  Autum¬ 
nal  exceeds  in  the  Septenary)  is  required  in  compensation. 
Tims  we  have  for  the  Septenary  the  feature  of  a  colder  Autumn , 
than  belongs  to  the  Decade. 

Again,  both  the  several  Mean  results,  and  the  General  average, 
of  the  Vernal  quarter,  exceeds  in  the  Septenary,  by  about  a  de¬ 
gree  and  a  quarter ;  giving  to  the  latter  the  additional  peculiarity 
of  a  warmer  Spring.  The  Estival  quarter  of  the  Septenary 
shows  again  a  superiority  in  heat  of  about  three  quarters  of  a 

u  2 
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degree — though  the  Mean  of  the  year,  deduced  from  the  twelve 
results  put  down,  comes  out  a  third  of  a  degree  lower. 

2.  As  to  the  Barometrical  results,  the  progression  of  the  rise 
and  fall  differs — the  principle  of  the  higher  Mean  of  the  Summer 
being  still  preserved.  Instead  of  a  gradual  increase  of  the  mean 
weight  of  the  atmosphere  up  to  the  end  of  the  Estival  period, 
and  then  a  speedy  loss  of  weight,  to  the  whole  amount,  we  have, 
in  the  Septenary,  an  addition  in  the  spring,  and  a  much  more 
considerable  one  in  the  summer :  which  increase  goes  off  in 
about  equal  proportions  in  the  autumn  and  winter. 

Thus  the  warmer  Spring  and  Summer  are  proved,  also,  to 
have  sustained  a  greater  weight  of  vapour;  requiring,  as  it 
seems,  a  larger  space  of  time  to  be  decomposed  and  reduced  in. 
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OF  THE  PROBABILITY  OF  A  COMMUNICATION 
OF  HEAT  BETWIXT  THE  EARTH  AND  THE 
MOON  BY  RADIATION. 

It  may  perhaps  be  worth  while  to  include,  in  any  future  re¬ 
searches  into  the  variations  of  temperature  connected  with  the 
Moon’s  positions,  the  question  whether  there  exists  any  commu¬ 
nication  of  heat  between  the  two  planets  by  radiation.  It  is  a 
received  opinion,  but  I  doubt  whether  founded  on  any  experi¬ 
ments  sufficiently  accurate  or  delicate,  that  the  rays  of  light  which 
we  derive,  by  reflection,  from  the  Moon,  bring  no  portion  of  heat 
whatsoever  along  with  them. 

The  two  Planets  are  certainly  very  differently  circumstanced  as 
to  temperature.  The  Moon  being  so  much  the  smallei  body, 
and  presenting  in  consequence  a  much  more  convex  face  to  the 
Sun,  would,  if  it  were  acted  upon  in  the  same  manner  by  the 
Sun’s  rays,  derive  from  them  less  heat,  and  possess  in  conse¬ 
quence  a  lower  mean  temperature  than  the  Earth.  But  the  sur¬ 
face  of  this  planet  is  presented  after  a  very  different  manner  to 
the  influence  of  the  solar  rays.  From  the  time  that  they  impinge 
on  any  given  part  in  longitude  to  the  time  of  their  quitting  it,  a 
period  elapses,  equal  to  twenty-nine  of  our  mean  daily  periods 
of  sunshine.  And  the  same  part,  having  once  emerged  from  the 
rays,  has  an  equally  long  space  allowed  it  to  cool  again,  in  unin¬ 
terrupted  darkness.  Moreover  the  rays,  which  thus  act  through 
a  day  of  two  weeks’  duration,  are  not  as  in  the  case  of  our  polar 
regions,  very  obliquely  received ;  but  fall  on  a  considerable  por¬ 
tion  of  the  surface  more  or  less  directly.  The  effect  of  this 
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arrangement  must  be,  that  the  middle  regions  of  the  Moon,  at 
least,  would  experience  the  extremes  of  heat  and  cold ,  in  a  way 
to  which  no  part  of  the  Earth’s  surface  can  afford  a  parallel — 
unless  the  vicinity  of  the  latter  should  prove,  by  reciprocal  radia¬ 
tion,  the  means  of  equalising  the  temperature,  in  some  degree, 
in  both  planets. 

I  mean  simply  to  state  it  as  possible  that  the  Full  Moon,  with 
a  surface  intensely  heated  by  the  Sun,  may  radiate  a  portion  of 
heat  to  the  colder  parts  of  the  Earth’s  surface  towards  the  poles  ; 
more  especially  when  in  her  extreme  North  and  South  declina¬ 
tion  :  and,  on  the  contrary,  that  the  New  Moon,  having  become 
proportionately  cold  on  the  surface  opposed  to  us,  may  receive 
by  radiation  from  the  Earth,  and  especially  from  the  Tropical 
regions,  a  compensating  degree  of  heat ;  which  may  serve  to  mo¬ 
derate  the  rigour  of  the  nocturnal  cold  on  that  planet.  These 
arc  the  extreme  cases :  but  if  we  admit  the  principle,  there  will 
ensue  various  modifications  of  the  effects ;  according  to  the 
different  relative  positions  of  the  two  planets,  and  of  both  with 
respect  to  the  Sun. 

It  would  be  premature,  while  only  two  years  of  observations  in 
our  own  district  have  been  examined,  to  attempt  to  apply  this 
theory  to  the  facts.  There  is,  however,  something  so  remarkable 
in  the  regularity  of  the  increase  and  decrease  of  the  Mean  tempe¬ 
rature,  according  to  the  different  Lunar  positions,  in  180'7  and 
1816,  as  stated  a  few  pages  back,  that  it  will  certainly  be  desira¬ 
ble  to  examine,  whether  any  thing  parallel  to  it  exists  in  other 
climates,  more  especially  in  the  Tropical  regions  ;  as  well  as  what 
aspect  the  remaining  years  of  the  scries  present,  in  this  respect, 
in  our  own. 

To  ascertain,  in  a  more  satisfactory  manner,  whether  there  exists 
any  radiation  between  the  two  planets,  I  would  propose  that  trial 
be  made  with  concave  metallic  mirrors ,  having  the  bulb  of  a  very 
sensible  Thermometer  in  the  focus  ;  in  the  manner  in  which  seve¬ 
ral  instructive  experiments  have  been  conducted,  on  radiation 
among  terrestrial  bodies.  It  is  not  at  all  likely  that  glass  lenses 
should  detect  so  delicate  an  effect  as  the  one  in  question.  If  the 
principle  here  supposed  be  real,  the  rays  of  the  Full  Moon,  re- 


moon’s  heat  by  radiation. 


215 


ceived  in  the  direction  of  the  axis,  should  raise  the  temperature  in 
the  focus  of  the  mirror  some  degrees,  in  a  high  Northern  latitude; 
and  depress  it,  in  situations  near  the  Equator :  due  attention 
being  paid  in  both  cases,  to  insulate  the  Thermometer,  and  se¬ 
cure,  as  much  as  possible,  a  stationary  temperature  in  the  sur¬ 
rounding  medium. 

A  curious  phenomenon  resulting  from  the  play  of  light  between 
the  two  planets,  is  so  obvious  to  common  notice,  that  1  am  sur¬ 
prised  not  to  have  met  with  any  sufficient  explanation  of  it.  In 
the  interval  between  the  New  Moon  and  First  Quarter,  when 
the  Moon  is  seen  in  the  Western  sky  after  sunset,  the  dark  part 
of  the  disk,  between  the  cusps  and  all  round  the  hemisphere,  is 
sometimes  so  far  enlightened  as  to  be  not  only  visible  but  con¬ 
spicuous  ;  and  in  an  equally  clear  sky  at  other  times,  this  portion 
of  the  disk  in  the  same  situation  is  not  to  be  discovered.  It  ap¬ 
pears  that  the  sunshine  in  our  planet  is  first  reflected  to  the  dark 
part  of  the  Moon,  and  from  thence  back  to  the  eye  of  the  specta¬ 
tor:  and  the  reason  why  this  effect  is  at  times  (and  only  at  times) 
sufficient  to  render  the  whole  disk  visible,  may  be,  that  there  is 
then  an  extensive  surface  of  snow  on  the  Northern  American 
continent .  It  will  be  found,  on  trial  with  a  globe,  that  while  we 
are  contemplating  the  Moon  in  the  position  above  mentioned,  the 
Sun  is  yet  sufficiently  elevated  over  those  parts  of  the  world,  for 
the  snows  to  reflect  its  beams  very  copiously  to  the  Moon’s  sur¬ 
face.  Some  observations,  made  since  this  appearance  first  began 
to  attract  my  notice,  compared  with  the  accounts  of  the  fall  of 
snow  in  America,  have  given  the  matter  sufficient  importance  in 
my  view,  to  induce  me  to  throw  it  out  as  a  conjecture. — 


ON  WHIRLWINDS,  WATERSPOUTS,  AND  SOME 
ELECTRICAL  PHENOMENA  CONNECTED  WITH 
CLOUDS. 

It  has  been  shown  in  the  Essay  on  the  Modifications  of  Clouds, 
and  in  the  preceding  one  on  Rain,  that  Clouds  are  Electric  Ag¬ 
gregates ,  floating  in  an  Atmosphere  which  is  itself  Electric  ;  and 
that  both  are,  in  a  low  degree,  (in  the  state  in  which  we  commonly 
observe  them,)  also  conductors.  A  dry  air,  hypothetically  con¬ 
sidered,  is  a  non-conductor  ;  but  in  such  an  air  no  cloud  could 
exist.  These  .aggregates  float  in  a  region  interposed  between  a 
saturated  medium  above,  and  a  medium  recipient  of  vapour  be¬ 
neath  them.  Hence  a  great  variety  of  appearances,  arising  from 
the  passage,  or  even  from  the  mere  influential  effects  of  accumu¬ 
lated  Electricity,  among  them.  The  rapid  changes  undergone,  at 
times,  by  the  higher  Modifications,  extended  in  sheets  in  a  some¬ 
what  conducting  medium,  point  out  clearly  the  fact  of  this  hori¬ 
zontal  transmission  of  the  Electric  fluid  to  great  distances  through 
the  air.  I  have  often  considered  the  bars  of  cloud,  which  1  have 
seen  to  stretch  from  horizon  to  horizon,  in  winter,  as  conductors 
between  a  positive  surface,  where  snow  perhaps  was  lying,  and 
one  in  a  state  to  receive  its  excess,  (as  that  of  the  open  sea,)  at  a 
distance.  In  this  case  a  degree  of  Magnetic  power  is  also  un¬ 
doubtedly  present,  and  contributing  to  the  effect.  And  the  suc¬ 
ceeding  winds  arc  often  observed  to  take  the  direction  indicated 
by  these  natural  pointers  above. 

When  a  large  mass  of  atmosphere  is  filled  to  a  great  depth  with 
a  hazy  precipitation,  having  in  it  a  positive  charge,  the  denser 
clouds  generated  from  the  vapour  continually  emitted  from  below, 
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(for  these,  so  contrary  effects  according  to  our  previous  notions, 
often  co-exist,)  tend  to  become  the  conductors  of  the  vast  Electric 
charge  to  the  earth.  The  Cumuli  spread  out  their  superior  part, 
and  present  it  in  the  form  of  Cumulostratus,  in  order  to  the  union, 
while  the  haze  subsides  and  thickens  ;  and  we  witness,  here,  the 
amusing  process  of  Inosculation ;  which  often  terminates  in  a 
shower.  Even  the  magnificent  Thunder-cloud,  before  it  strikes, 
has  begun  to  extend  a  broad  summit  to  the  influence  above,  to 
which  it  now  serves  (as  the  coating  of  the  glass  of  the  Leyden 
jar)  for  a  conductor  :  and  in  proportion  as  it  becomes  a  more  per¬ 
fect  one,  and  loses  its  first  state  of  a  charged  and  insulated  body, 
we  see  it  assume  the  structure  of  the  Nimbus.  In  this  lofty  ag¬ 
gregate,  so  wonderfully  disposed  for  opening  a  direct  communica¬ 
tion  between  the  highest  region  where  there  can  exist  any  charge, 
and  the  earth,  we  may  behold,  at  times,  the  passage  of  the  fluid, 
plainly  indicated  by  the  vivid  light  diffused  through  the  Cirrose 
crown,  and  marking  out  its  form  amidst  the  crowded  group  around 
it.  Often  have  1  viewed  this  process  with  intense  interest  for 
hours  together  ;  at  a  time  when  I  was  more  addicted  to  the  ob¬ 
servation  of  nature,  and  before  curiosity  had  been  in  great  mea¬ 
sure  sated  by  these  entertainments. 

But  there  are  circumstances  of  relation  in  their  Electric  charges, 
between  the  higher  atmosphere  and  the  surface  of  the  sea  or  earth, 
which  do  not  admit  of  these  deliberate  preparations  :  or  rather,  in 
which  they  have  already  taken  place  unobserved — where  the  cloud 
is  suddenly  made  at  once  the  source  of  a  plentiful  condensation, 
and  the  conductor  of  a  powerful  Electricity,  without  a  single  pre¬ 
vious  discharge.  The  body  of  conducting  rain  in  the  Nimbus, 
which,  as  we  have  seen  in  the  foregoing  paper,  consists  of  a  po¬ 
sitive  column,  surrounded  by  a  negative  cylinder,  with  the  usual 
outer  appurtenances  of  such  a  system,  becomes  now  a  twisted 
moving  cord ,  or  natural  chain ,  through  which  the  fluid  rushes 
down  suddenly,  and  with  abundantly  greater  manifestations  of  the 
mysterious  energies  in  which  it  takes  its  origin.  The  Spout ,  by 
sea  or  land,  and  the  Tornado ,  with  hail  and  thunder ,  come 
under  this  description  of  effects. 

The  phraseology  in  general  use  for  these  is  at  present  rather 
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confused,  and  requires  its  terms  to  be  fixed  with  greater  pre¬ 
cision. 

1.  The  term  Nimbus ,  for  a  cloud  giving  rain,  is  clearly  autho¬ 
rised  by  the  best  Latin  v/riters.  Then,  as  to  the  rain,  &c.  Pluvia , 
(which  seems  to  have  been  the  adjective  pluvia ,  quasi  plus  via; 
more  water  than  has  way,)  may  be  appropriated  to  local  showers, 
from  definite  masses  of  cloud ;  whilst  Imber,  Imbres ,  the  rains, 
may  denote  a  more  general  and  extensive  precipitation  of  water  : 
Tonitrus,  tonitrua,  thunder  (as  to  the  sound :)fulgor,  lightning  ; 

fulmen,  a  stroke  of  thunder.  What  are  called  Fire-balls,  in  the 
accounts  commonly  given  of  thunder-storms,  I  believe  are  merely 
the  body  of  electric  matter,  moving  so  slowly  that  its  form  may  be 
distinctly  seen  in  the  passage  ;  which  is  not  commonly  the  case. 

2.  Ecnephias ,  (from  ek  nephos,  Gr.  proceeding  from  a  cloud) 
seems  appropriate  to  the  sudden  gusts  which  precede  and  accom¬ 
pany  showers  and  thunder-storms ;  as  well  as  to  the  more  danger¬ 
ous  occasional  winds  of  the  same  kind,  which  our  seamen  denomi¬ 
nate  squalls,  and  the  French  coups  de  vent:  though  in  this  lan¬ 
guage  they  seem  to  have  a  sea-term,  bouillar,  applicable  to  wind 
and  rain  in  connexion.  Our  seamen  also  speak  of  black  and  white, 
or  wet  and  dry  squalls :  and  it  is  obvious  that  a  cloud,  moving 
swiftly  along  with  a  column  of  rain,  snow  or  hail  under  it,  must 
occasion  appearances  and  movements  in  the  air,  differing  according 
to  the  position  of  the  observer,  with  respect  to  the  shower  and  its 
course.  Should  the  term  I  propose  be  adopted  as  a  generic  one, 
it  may  be  thus  defined  ;  Ecnephias:  Vcntus  fortis,  breve  et  subito 
e-v  Nimbo  erumpens.  Some  attendant  circumstances  might  be 
added,  to  denote  the  species ;  thus,  the  phenomena  described 
under  Tab.  XXXI 1.  would  be,  Ecnephias,  cum  magna  grandine 
tonitruis  etfulgoribus  :  and  we  might  have  Ecnephias  pluvia ,  a 
squall  with  rain,  sicca,  a  dry  or  white  squall,  nivosa,  grandinosa ; 
and  possibly  other  modifications. 

3.  Turbo :  a  whirlwind.  TourbiUon ,  Fr.  This  term  might 
likewise  be  made  generic,  and  variously  modified  by  additions, 
in  the  manner  of  the  last.  The  phenomenon  described  under 
Tab.  XCIV.  and  denominated  by  the  relator  a  Tornado,  would 
then  be,  'Turbo,  cum  maxima  grandine,  tonitruis  ct  fulgoribus. 
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I  suppose  the  present,  as  well  as  the  last-mentioned  case,  of  a 
strong  wind  combined  with  the  highest  manifestations  of  electrical 
action,  to  be  the  result  of  a  peculiarly  rapid  and  abundant  con¬ 
densation  of  vapour  above  the  clouds  :  in  consequence  of  which, 
there  is  not  time  afforded  for  the  regular,  balanced  arrangements 
of  a  thunder-cloud  :  which  might  have  given  repeated  discharges 
to  the  earth,  and  thus  have  relieved  the  higher  atmosphere.  On 
the  contrary,  there  is  probably  a  sudden  rushing  down  of  the 
Electric  fluid,  together  with  the  vapour,  through  the  inqierfect 
conductors  which  may  be  present ;  and  which  are  assisted  in  their 
office  by  a  further,  almost  instantaneous,  condensation  during  the 
passage.  It  is  obvious,  if  we  consider  the  nature  of  Electrical  at¬ 
traction,  that  in  this  case  the  course  of  the  fluid  may  determine 
that  of  the  air  ;  and  make  it  flow  during  the  discharge,  either  in  a 
violent  narrow  stream  horizontally,  with  a  counter-current  above 
or  beside  it ;  or  in  two  whirlwinds,  the  one  descending  from  the 
clouds  upon  the  superinduced  surface,  the  other  ascending  to  re¬ 
store  the  equilibrium.  And  even  in  the  latter  case,  the  horizontal 
movement  of  the  phenomenon  may  be  accounted  for,  by  its  speed¬ 
ily  saturating  the  first  spot  on  which  it  falls,  which  then  repelling 
it,  the  shower  moves  to  another  ;  and  so  on,  in  a  line  or  track  of 
the  breadth  of  the  cloud,  and  extended  in  length,  according  to  the 
time  taken  by  the  continuous  discharge. 

4.  Typhon.  Def.  Maximus  ventorum  fortium  concursus. 
Ouragan ,  Fr.  A  hurricane  :  what  is  probably  more  strictly  the 
application  of  the  term  tornado  ;  when  the  wind  having  blown 
with  extraordinary  violence  from  one  quarter  for  a  while,  shifts  to 
another,  and  so  round,  till  its  violence  abates.  See  Tab.  LXXXIV. 
and  CXXXYI.  This  genus  again,  may  be  made,  by  short  de¬ 
scriptive  epithets,  to  comprehend  different  species.  Hurricanes 
are  almost  always  attended,  I  believe,  with  electrical  manifestations; 
and  occasionally  with  a  great  variety  of  them.  In  an  account 
which  I  possess  in  manuscript,  (I  know  not  from  whence  ex¬ 
tracted,)  of  the  tremendous  one  in  the  West  Indies,  in  1772,  the 
writer  says,  “  I  must  still  mention  how  dreadful  every  thing 
looked  in  this,  in  itself,  horrible  and  dark  night ;  there  being  so 
many  fiery  meteors  in  the  air,  which  I  and  others  who  were  in  the 
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same  situation  were  spectators  of.  Towards  the  East,  the  face  of 
the  heavens  presented  to  our  view  a  number  of  Jiery  rods  (elec¬ 
trical  brushes  ?)  which  were  through  the  whole  night  shooting 
and  darting  in  all  directions ;  likewise  Jiery  balls  (bolides  ?)  which 
Hew  up  and  down,  here  and  there,  and  burst  into  a  number  of 
small  pieces,  and  flew  to  and  fro  like  torches  of  straw,  and  came 
very  near  where  we  lay  in  the  road.  This  was  the  state  of  the 
air  over  the  town  :  in  other  parts,  another  sort  of  fiery  balls  flew 
through  the  air  with  great  rapidity ;  and  notwithstanding  all  these 
phenomena,  common  thunder  and  lightning  was  abundantly 
great.”  This  account  is  dated,  West  end  of  Santa  Cruz  (Antigua) 
and  signed,  M.  Smith.  I  have  no  reason  to  doubt  its  authen¬ 
ticity. 

5.  Trombus.  The  Waterspout.  Trombe ,  Fr. 

Were  it  proved  that  this  phenomenon  is  the  mere  result  of  a 
Whirlwind,  it  might  be  denominated  Turbo  aquosus:  but  I 
think  the  accounts  we  have  of  Spouts  clearly  prove  them  to  be, 
in  general,  of  electrical  origin.  1  suppose  the  surface  of  the  sea 
to  be  superinduced  by  a  great  mass  of  cloud,  or  condensing 
vapour  above;  yet  under  such  circumstances,  that  the  necessary 
apparatus  for  regular  successive  discharges  cannot  be  formed. 
The  watery  surface,  then,  rises  in  large  papillae,  and  froths  up 
to  meet  the  cloud,  while  the  latter  is  propagated  downward  in  a 
lessening  cone,  to  meet  the  water — and,  the  passage  being  thus 
opened,  a  portion  of  the  sea-water  suddenly  rushes  up  to  be  dis¬ 
persed  in  the  cloud,  while  a  copious  condensation  of  the  water 
of  the  latter  is  carried  in  a  stream  into  the  sea  :  the  rapidity  of 
the  movement,  and  the  resistance  of  the  air,  causing  one  or  both 
streams  to  assume  a  whirling  motion,  in  order  to  effect  the  pas¬ 
sage.  The  inosculation  of  a  dense  Cumulus  with  a  sheet  of  Cir- 
rostratus  above  it,  which  is  a  common  phenomenon,  often  ending 
like  the  Waterspout  in  rain,  may  illustrate  these  more  remark¬ 
able  effects  of  a  stronger  charge,  existing  in  a  cloud  suspended 
over  the  sea :  and  I  should  define  the  Trombus  thus,  Mutua 
inter  aquas  ad  maris  superfiricm ,  et  in  nuhe  proximo, ,  viribus 
electricis  motas.  penetratio.  If  there  be  in  nature  a  phenome¬ 
non,  which  might  be  fairly  brought  in  argument,  in  favour  of 
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the  existence  of  two  fluids  in  Electricity,  it  is,  I  think,  this  of 
the  Waterspout.  It  is  not  always,  however,  the  complete  Elec¬ 
trical  operation  here  described  ;  and  as  thunder-storms  are  on  dif¬ 
ferent  occasions  different  processes,  with  certain  common  appear¬ 
ances  attending  them,  so  the  case  may  be  in  this  instance. 

From  the  same  cause  (the  resistance)  which  gives  to  the  air  a 
whirling  motion,  in  its  sudden  ascent  in  portions  rarified  by  heat, 
we  find,  by  various  accounts,  that  the  water  in  its  frothy  state,  as 
well  as  the  cloud,  assumes  a  spiral  movement  in  the  column  of  the 
spout :  the  spiral  being  occasionally  seen  to  climb  up  around  the 
inner  descending  portion. 

The  accounts  of  the  phenomenon,  collected  in  these  observations, 
may  be  turned  to  by  the  Index  :  in  which  the  Reader  will  find 
several  illustrations  of  what  has  been  here  stated. 
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OF  SOME  LUMINOUS  PHENOMENA  CONNECTED 

WITH  CLOUDS. 

1.  Anthelion.  Imago  soils,  a  nube  opposita,  quasi  ah  aquce 
super 'fide,  rejleooa. 

This  is,  in  effect,  the  whole  history  of  the  Anthelion,  that  when 
the  surface  of  a  dense  cloud  presents  rightly  for  the  effect,  there 
is  the  same  tendency  to  reflect  the  Sun's  image,  as  in  a  surface  of 
water.  Since  I  first  distinctly  recognised  the  phenomenon,  I  have 
often  been  able  to  trace  it,  in  a  greater  or  less  degree  of  perfec¬ 
tion,  on  the  perpendicular  sides,  or  in  the  recesses  between  the 
crown  and  the  foot,  of  a  large  Cumulostratus;  the  cloud  being 
opposite  to  the  Sun  at  a  moderate  elevation,  and  the  sky  overhead 
clear.  Here  we  may  discover,  at  intervals,  a  broad  spot  of  light, 
much  brighter  than  the  rest  of  the  cloud,  and  proceeding  now 
and  then  to  a  momentary  circular  image,  which  is  presently  lost 
again  by  the  increase,  or  change  of  direction,  of  that  part  of  the 
surface.  This,  I  have  no  doubt,  is  the  same  kind  of  reflexion 
which,  under  favourable  circumstances,  has  occasionally  pro¬ 
duced  the  Sun’s  image,  amidst  surrounding  clouds  in  shade,  in 
such  brightness  as  to  flx  the  attention  of  even  a  casual  observer. 
Sec  Vol.  ii.  p.  331,  and  iii.  p.  367-  It  is  sometimes  multiple.  See 
Vol.  ii.  p.  326. 

2.  Parhelion.  Solis  species  falsa,  di versos  inter  halones 
in  nebula  ejfuhjens.  Plerumque  duo  vel  plures ,  and  cum  ipso 
Side  em leant. 

H  aving  had  few  opportunities  of  seeing  parhelia,  I  can  only 
state,  that  the  phenomenon  appears  to  be  seated  in  the  points  of 
intersection  of  different  halos  ;  and  to  derive  its  brightness  from 
the  union  of  their  different  reflexions  in  those  parts.  A  mist 
near  the  earth,  of  very  moderate  density,  surmounted  by  several 
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Cirrostrati  differently  inclined  to  the  horizon,  may  furnish  the 
medium  for  a  perfect  exhibition  of  the  parhelion :  and  a  frozen 
state  of  the  particles  composing  these  clouds,  is  perhaps  accessory 
to  the  effect.  It  is  a  phenomenon  which  our  best  observers  do 
not  know  when  to  look  out  for:  otherwise  we  should  probably 
have  hail  a  more  satisfactory  account  of  its  nature  and  mode  of 
production.  See  Vol.  iii.  p.  327- 

3.  Paraselene.  Lunce  species  falsa,  inter  diversos  halones 
in  nebula  visa. 

I  have  never,  that  I  recollect,  seen  the  paraselene ,  but  have 
ventured  to  make  its  definition  accord  with  that  of  parhelion;  and 
to  it  the  same  remarks  are  probably  applicable.  See  Tab. 
CXXXIII.  Note. 

4.  Corona.  Area  lucida,  splicer  am  refer  ens ,  quee  in  nube 
vel  nebula  circa.  Lunarn  node  videtur. 

The  Corona  is  so  common  an  appearance,  when  thin  stratified 
clouds  are  carried  over  by  night,  the  Moon  shining,  that  I  have 
seldom  thought  it  needful  to  make  a  note  of  it.  A  circular  space 
full  of  a  mild  whitish  light  surrounds  the  Moon’s  disk ;  and  by 
the  passing  of  the  light  to  some  degree  of  colour  (yellowish  or 
brownish)  at  the  outer  part,  its  appearance  becomes  such  as  may 
be  compared  to  a  spherical  lantern,  with  the  luminary  in  the  midst 
of  it.  The  phenomenon  however  varies  much,  and  is  only  occa¬ 
sionally  splendid  or  conspicuous. 

5.  Halo.  Area  lucida,  inter  duo  vel  plures  circulos  inclusa, 
plerumque  colores  iridis  referens ;  quee  circa  Solem  ant  Lunam 
in  nube  vel  nebula  videtur. 

The  Halo  is  less  common  than  the  Corona,  and  the  Solar 
much  less  frequent  than  the  Luna  halo.  It  is  a  broad  circle  of 
variable  diameter,  sometimes  white,  but  more  often  exhibiting  the 
prismatic  colours;  which  appears  in  a  thin  cloud  (or  in  alow 
diffused  haze  by  the  help  of  the  cloud's  reflection ,)  around  the 
Sun’s  or  Moon’s  disk.  Sometimes,  more  than  one  circle  or  scries 
of  colours  appears  at  once ;  and  at  very  different  distances  from 
the  luminary  in  the  centre. 

Coronas  and  halos,  from  their  connexion  with  the  modification 
Cirrostratus,  in  which  they  chiefly  appear,  are  found  to  indicate 
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wind  and  rain ;  sometimes  (at  the  approach  of  winter)  snow  and 
frost,  when  they  are  high  coloured :  and  again,  late  in  the  spring, 
1  have  repeatedly  observed  a  large  white  Lunar  halo  to  be  fol¬ 
lowed  merely  by  hot  weather. 

6.  Iridula.  Area  circularis  in  qua  colores  iridis  emicant , 
guttulis  roris ,  super  gramina  vel  aranea  campestria  spar  sis, 
rejieoca. 

I  have  ventured  to  adopt  this  diminutive,  in  order  to  apply  it 
as  a  generic  term  to  those  little  representations  of  the  bow,  which 
arc  commonly  met  with  in  autumn,  formed  by  the  dew-drops  on 
the  grass,  the  gossamer,  &c. 

7-  Iris. 

This  term  may  be  made  to  comprehend  at  least  three  modifica¬ 
tions. 

Iris  Arcus  pluvius :  the  Rainbow:  of  which  the  more  rare 
kind,  exhibited  in  a  shower  by  the  light  of  the  Moon,  may  be 
distinguished  by  the  addition  of  the  epithet  node  or  nocturnus. 
Sec  Tab.  XXVI.  CXXXVIII.  LXVIII.  Notes. 

It  is  unnecessary  to  define  this  very  common  phenomenon.  1 
may  just  remark  here,  that  an  opinion  which  has  been  advanced 
by  Dr.  Watt  in  Thomson’s  Annals,  that  the  refraction  takes 
place,  not  in  the  raining  cloud,  but  on  the  edge  of  another,  situ¬ 
ate  between  it  and  the  Sun,  appears  to  me  altogether  unfounded. 

Iris  Arcus  nebulce :  the  white  or  colourless  bow,  seen  in  a  mist 
without  rain.  See  Tab.  XXX.  LXXV. 

Iris  Gloria :  Def.  Umbra  spectators  in  nubem  projecta, 
circulos,  colores  iridis  referentes,  quasi  circum  caput  suum  pictos, 
in  nubc  videt.  A  glory. 

This  curious  phenomenon  is  well  described  and  figured,  in  a 
paper  by  Dr.  Haygarth,  in  the  Manchester  Society’s  Memoirs, 
vol.  iii.  p.  463 ;  as  lie  observed  it  in  the  year  1780,  in  the  vale  of 
Clwyd.  1  should  not,  however,  have  thought  of  introducing  the 
definition,  had  it  not  fallen  to  my  lot  to  see  it  myself. 

On  the  29th  of  the  Seventh  month,  1820,  at  Folkstone,  Kent, 
the  day  was  fine,  with  the  Barometer  at  thirty  inches,  and  the 
wind  Easterly.  There  was  a  mist,  of  the  kind  which  I  commonly 
refer  to  the  Cirrostratus ,  resting  the  whole  forenoon  on  the  cliffs 
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towards  Dover,  and  on  the  high  land  North  of  the  town.  To¬ 
wards  evening,  the  mist  subsided  from  the  cliffs,  and  appeared  on 
the  sea  below  them;  a  body  of  cloud,  which  appeared  to  be  Cu- 
mulostrutus ,  showing  itself  also  close  to  the  horizon,  on  the  high 
land  above  mentioned. 

About  half-past  six,  p.  m.  walking  with  my  family  towards 
Sandgate,  West  of  the  towrn,  we  perceived  that  the  mist  on  the 
sea  was  advancing  and  spreading  itself  Westward,  and  towards 
the  shore ;  and  a  body  of  it  came  at  length  close  under  the  sandy 
cliff,  on  which  we  stood,  at  the  height  of  about  a  hundred  and 
forty  feet  from  the  sea.  The  mist  was  of  various  depths:  a  brig 
near  the  shore  Avas  at  intervals  completely  hidden  by  it,  up  to  her 
topmasts  :  it  exhibited  a  mixture  of  Cumulus  and  Cirrostratus. 
In  this  state  of  things,  the  sun  shining  clear  above  the  Western 
horizon,  our  shadows  were  projected,  together  Avitli  that  of  the 
cliff’s  edge,  upon  the  cloud  beneath,  on  the  surface  of  which,  at 
the  same  time,  each  person  could  peceive,  around  the  upper  part 
of  one  of  the  shadows  (which  being  distant  were  small,  and  rather 
indistinctly  shaped)  a  luminous  corona ,  surrounded  by  two 
faintly-coloured  halos.  The  outer  halo  Avas  very  large,  com¬ 
pared  with  our  shadows :  it  surrounded  the  whole  group,  and  a 
considerable  part  of  the  circle  was  cut  off'  by  the  shadow  of  the 
cliff.  Consequently,  when  one  of  the  party  removed  to  a  dis¬ 
tance,  his  shadoAv  was  seen  to  pass  the  circle  and  appear  by  itself, 
without  the  glory ;  notwithstanding  which  he  continued  to  per¬ 
ceive  the  Avhole  of  the  phenomenon  for  himself,  around  his  oavh 
shadow ;  those  of  the  rest  appearing  to  him  at  a  distance,  and 
also  without  it.  We  were  able  to  continue  these  observations 
for  about  tAventy  minutes;  until,  the  Sun  approaching  the  hori¬ 
zon,  the  shadows  became  too  distant  to  be  perceived,  and  the 
circles  vanished.  A  Thunder-storm  followed  these  appearances, 
in  the  night  of  the  30th:  after  which  avc  had  again  fine  weather. 
The  Avhole  phenomenon  was  highly  curious  and  interesting  ;  and 
the  facility  with  which  each  of  the  party  could  either  appropriate 
the  glory  to  himself  or  share  it  Avith  the  company  present,  sug¬ 
gested  to  me  some  reflections  of  a  moral  nature — in  which,  how¬ 
ever,  I  shall  not  anticipate  the  reader. 
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ON  PROGNOSTICS  OF  THE  WEATHER,  DRAWN 
FROM  NATURAL  APPEARANCES. 


I  have  treated  of  several  of  these  in  the  course  of  my  Observations, 
detailed  in  my  second  and  third  volumes,  and  do  not  propose  to 
enter  upon  a  general  consideration  of  them  in  this  part  of  the  work. 
They  have  been  very  fully  collected  by  Dr.  Forster,  in  his  Re¬ 
searches  about  Atmospherical  Phenomena ,  Second  Edit.  1815 ; 
and  in  his  Notes  on  Aratus :  to  which  the  Reader  may  be  referred. 
But  having,  myself,  made  more  use  of  Virgil  on  this  subject,  I  had 
intended  presenting  a  prose  translation,  of  my  own,  of  that  part  of 
the  first  Georgic ,  in  which  they  are  included.  Having  accordingly 
given  my  MS  of  this  version,  in  a  note  book,  to  a  young  man 
nearly  related  to  me,  to  copy  out,  he  brought  me  after  some  days, 
instead  of  the  prose  copy,  the  following ;  which,  with  a  few  touches 
of  improvement  of  my  own,  I  substitute. 

TRANSLATION  INTO  ENGLISH  II LANK  VERSE  OF  THE  FIRST  BOOK 

OF  THE  G EO RGICS.  LINE  350 465. 

A ck  worth,  1832. 

All  that  the  genial  year  successive  brings. 

Showers,  and  the  reign  of  heat,  and  freezing  gales. 

Appointed  signs  foreshow  ;  the  Sire  of  all 
Decreed  the  omens  of  the  varying  moon  : 

Decreed  what  sign  the  southern  blast  should  bring; 

That  hinds,  observant  of  the  approaching  storm, 

Might  tend  their  herds  more  near  the  sheltering  stall 


ON  PROGNOSTICS. 


227 


Prognostics. — 1.  Of  Wind. 

When  storms  are  brooding1 — in  the  leeward  gulf 
Dash  the  swelled  waves;  the  mighty  mountains  pour 
A  harsh,  dull  murmur ;  far  along  the  beach 
Rolls  the  deep  rushing  roar ;  the  whispering  grove 
Betrays  the  gathering  elemental  strife. 

Scarce  will  the  billows  spare  the  curved  keel ; 

For  swift  from  open  sea  the  cormorants  sweep, 

With  clamorous  croak  ;  the  ocean-dwelling  coot 
Sports  on  the  sand ;  the  hern  her  marshy  haunts 
Deserting,  soars  the  lofty  clouds  above  : 

And  oft,  when  gales  impend,  the  gliding  star 
Nightly  descends  athwart  the  spangled  gloom. 

And  leaves  its  fire- wake  glowing  white  behind. 

Light  chaff  and  leaflets  flitting  fill  the  air, 

And  sportive  feathers  circle  on  the  lake. 

2.  Of  Rain. 

But  when  grim  Boreas  thunders;  when  the  East 
And  black-wing’d  West,  roll  out  the  sonorous  peal, 

The  teeming  dikes  o’erflow  the  Avide  champaign, 

And  seamen  furl  their  dripping  sails.  The  shower, 

Forsooth,  ne’er  took  the  traveller  unawares  ! 

The  soaring  cranes  descried  it  in  the  vale, 

And  shunn’d  its  coming;  heifers  gazed  aloft. 

With  nostrils  wide  drinking  the  fragrant  gale; 

Skimm’d  the  sagacious  swallow  round  the  lake. 

And  croaking  frogs  renew’d  their  old  complaint. 

Oft  too,  the  ant,  from  secret  chambers,  bears 
Her  eggs — a  cherished  treasure — o’er  the  sand, 

Along  the  narrow  track  her  steps  have  worn. 

High  vaults  the  thirsty  bow;  in  Avide  array 
The  clamorous  rooks*  from  every  pasture  rise. 

With  serried  Avings.  The  varied  sea-fowl  tribes. 

And  thosef  that  in  Cayster’s  meadows  seek, 

*  “  Corvus,"  given  “  Raven,"  in  Ainsworth  ;  but  Pennant  concludes  that  the 
Rook  must  be  intended,  “  no  other  species  of  this  kind  of  bird  being  gre¬ 
garious.” 
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Amid  the  marshy  pools,  their  skulking  prey, 

Fling  the  cool  plenteous  shower  upon  their  wings. 
Crouch  to  the  coming  wave,  sail  on  its  crest, 

And  idly  wash  their  purity  of  plume. 

The  audacious  crow,  with  loud  voice,  hails  the  rain, 
A  lonesome  wanderer  on  the  thirsty  sand. 

Maidens  that  nightly  toil  the  tangled  fleece. 

Divine  the  coming  tempest;  “  in  the  lamp 
Crackles  the  oil ;  the  gathering  wick  grows  dim.” 


3.  Of  Fair  Weather. 

Nor  less,  by  sure  prognostics,  mayst  thou  learn, 
(When  rain  prevails,)  in  prospect  to  behold 
Warm  suns,  and  cloudless  heavens,  around  thee  smile. 

Brightly  the  stars  shine  forth  ;  Cynthia  no  more 
Glimmers  obnoxious  to  her  brother’s  rays ; 

Nor  fleecy  clouds  float  lightly  through  the  sky. 

The  chosen  birds  of  Thetis,  halcyons,*  now 
Spread  not  their  pinions  on  the  sun-bright  shore; 

Nor  swine  the  bands  unloose,  and  toss  the  straw. 

The  clouds,  descending,  settle  on  the  plain; 

While  owls  forget  to  chant  their  evening  song, 

But  watch  the  sunset  from  the  topmost  ridge. 

The  Merlinf  swims  the  liquid  sky,  sublime. 

While  for  the  purple  lock,  the  lark  atones: 

Where  she,  with  light  wing,  cleaves  the  yielding  air. 
Her  shrieking  fell  pursuer  follows  fierce — 

The  dreaded  merlin ; — where  the  merlin  soars. 


*  Kingfishers. 

-f-  Or  perhaps  the  Sparrow  Hawk.  In  the  original  Nisus ,  while  the  Lark  is  Scylla; 
in  allusion  to  the  following  fable,  which  seems  remarkably  to  refer  to  the  history 
of  Samson  and  Dulilah.  Nisus  was  “  a  king  of  Megara,  son  of  Mars,  (or  more 
probably  of  Fandion.)  lie  inherited  his  father’s  kingdom  with  his  brothers, 
and  received  as  his  portion  the  country  of  Megara.  The  fate  of  Nisus  depended 
totally  on  a  yellow  lock  ;  which,  as  long  as  it  continued  on  his  head,  according 
to  the  words  of  an  oracle,  promised  him  life,  and  success  to  his  affairs.  His 
daughter  Scylla  stole  away  the  fatal  hair  from  her  father’s  head  while  he  was 
asleep,  and  delivered  it  to  Minos,  king  of  Crete,  who  was  then  at  war  with  the 
Athenians,  and  had  actually  besieged  Megara.  Scylla  had,  previously  to  this 
action,  which  was  the  cause  of  the  surrender  of  Megara,  fallen  in  love  with 
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Tier  fugitive  swift  pinion  cleaves  the  air. 

And  now  from  throat  compressed,  the  rook  emits, 
Treble  or  fourfold,  his  clear  piercing*  cry  ;* 

While  oft,  amid  their  high  and  leafy  roosts. 
Bursts  the  responsive  note  from  all  the  clan. 
Thrill’d  with  unwonted  rapture — oh  !  tis  sweet, 
When  brightning  hours  allow,  to  seek  again 
Their  tiny  offspring,  and  their  dulcet  homes. 

Yet  deem  I  not,  that  heaven  on  them  bestows 
Foresight,  or  mind  above  their  lowly  fate; 

But  rather,  when  the  changeful  climate  veers, 
Obsecpiious  to  the  humour  of  the  sky ; 

When  the  damp  South  condenses  what  was  rare. 
The  dense  relaxing — or  the  stringent  North 
Rolls  back  the  genial  showers,  and  rules  in  turn, 
The  varying  impulse  fluctuates  in  their  breast: 
Hence  the  full  concert  in  the  sprightly  mead, — 
The  bounding  flock — the  rooks’  exulting  cry. 


4.  The  Moons  Aspects,  2$c. 

Mark,  with  attentive  eye,  the  rapid  sun, — 

The  varying  moon  that  rolls  its  monthly  round; 

So  slialt  thou  count,  not  vainly,  on  the  morn; 

So  the  bland  aspect  of  the  tranquil  night 
Will  ne’er  beguile  thee  with  insidious  calm. 

When  Luna  first  her  scatter’d  fires  recalls, 

If  with  blunt  horn  she  holds  the  dusky  air. 

Seamen  and  swains  predict  th’  abundant  shower. 

If  rosy  blushes  tinge  her  maiden  cheek, 

Wind  will  arise:  the  golden  Phoebe  still 

Minos,  upon  seeing  him  from  the  walls  of  the  town.  Minos  disregarded  the  ser¬ 
vices  of  Scylla  ;  and  she  threw  herself  into  the  sea.  The  gods  changed  her  into 
a  lark;  and  Nisus  assumed  the  nature  of  the  hawk,  at  the  very  moment  that  he 
gave  himself  death,  not  to  fall  into  the  enemy’s  hands.  These  two  birds  have 
continually  been  at  variance  with  each  other ;  and  Scylla,  by  her  apprehen¬ 
sions  at  the  sight  of  her  father,  seems  to  suffer  the  punishment  which  her  perfidy 
deserved.” — Classical  Dictionary. 

*  Pennant,  in  his  British  Zoology,  says  of  the  raven,  (a  kindred  species,) 
“  In  clear  weather  they  fly  in  pairs  a  great  height,  making  a  deep  loud  noise, 
different  from  the  common  croaking.  Their  scent  is  remarkably  good.” 
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Glows  with  the  wind.  If,  (mark  the  ominous  hour!) 
The  clear  fourth  night  her  lucid  disk  detine. 

That  day,  and  all  that  thence  successive  spring. 

E’en  to  the  finished  month,  are  calm  and  dry; 

And  grateful  mariners  redeem  their  vows 
To  Glaucus,  Indus,  or  the  Nereid  nymph. 


5.  The  Suns  Aspects. 

The  sun,  too,  rising,  and  at  that  still  hour. 

When  sinks  his  tranquil  beauty  in  the  main. 

Will  give  thee  tokens;  certain  tokens  all. 

Both  those  that  morning  brings,  and  balmy  eve. 
When  cloudy  storms  deform  the  rising  orb. 

Or  streaks  of  vapour  in  the  midst  bisect. 

Beware  of  showers,  for  then  the  blasting  South, 

(Foe  to  the  groves,  to  harvests,  and  the  flock,) 

Urges,  with  turbid  pressure,  from  above. 

But  when,  beneath  the  dawn,  red  fingered  rays 
Through  the  dense  band  of  clouds  diverging,  break. 
When  springs  Aurora,  pale,  from  saffron  couch, 

Ill  does  the  leaf  defend  the  mellowing  grape  : 

Leaps  on  the  noisy  roof  the  plenteous  hail. 

Fearfully  crackling.  Nor  forget  to  note, 

When  Sol  departs,  his  mighty  day-task  done, 

How  varied  hues  oft  wander  on  his  brow  : 

Azure  betokens  rain  :  the  fiery  tint 
Is  Eurus’  herald;  if  the  ruddy  blaze 
Be  dimm’d  with  spots,  then  all  will  wildly  rage 
With  squalls  and  driving  showers  :  on  that  fell  night. 
None  shall  persuade  me  on  the  deep  to  urge 
My  perilous  course,  or  quit  the  sheltering  pier. 

But  if,  when  day  returns,  or  when  retires. 

Bright  is  the  orb,  then  fear  no  coming  rain  : 

Clear  northern  airs  will  fan  the  quivTing  grove. 
Lastly,  the  sun  will  teach  th’  observant  eye 
What  vesper's  hour  shall  bring; — what  clearing  wind 
Shall  waft  the  clouds  slow  floating ;— what  the  South 
Broods  in  his  humid  breast.  Who  dare  belie 
The  constant  sun  i1 — 
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Of  the  cause  and  manner  of  the  swelling  and  shrinking  of 

wood  in  a  moist  and  dry  air ;  and  of  hygrometrical  attrac¬ 
tion. 

In  the  year  1805,  soon  after  the  publication  of  the  Essay  on 
Clouds,  I  was  engaged  in  a  correspondence  (involving  some¬ 
what  of  controversy)  with  my  friend  John  Gough ,  celebrated  as 
4  the  blind  philosopher;’  then  resident  near  Kendal,  where  I  paid 
him  a  visit.  I  had  adopted  the  hypothesis  of  Dalton  on  the 
state  of  vapour  in  the  Atmosphere,  which  my  friend  above  men¬ 
tioned  rejected,  preferring  the  notion  of  a  Chemical  solution  of 
water  in  air.  And  on  the  subject  of  Hygrometry  holding  the 
peculiar  doctrine  of  a  Hygrometrical  attraction  between  water 
and  the  matter  of  the  vegetable  [or  other  substance  employed]  as 
the  source  of  the  phenomena  exhibited  by  our  ordinary  hygrome¬ 
ters  ;  and  by  wood  in  doors  and  wainscots,  on  the  approach  of  a 
change  of  weather.  The  six  long  letters  of  this  excellent  mathe¬ 
matician,  which  I  hold,  may  be  found  worthy  at  some  time  of  pub¬ 
lication.  With  regard  to  my  own  part,  I  shall  here  only  advert  to 
the  first  point,  (respecting  vapour,)  in  explanation;  and  give 
some  particulars  of  my  case  upon  the  second,  which  may  prove 
instructive  to  some  of  my  readers,  in  a  practical  way. 

The  opposition  to  my  friend  Dalton  from  this  quarter  was  so 
strong,  that  for  a  while  I  yielded  to  it,  so  far  as  to  omit  his 
theory  in  my  Essay,  as  republished  in  Rees'1  s  Cyclopaedia.  In 
the  new  Edition  of  the  Modifications,  inserted  in  my  Introduc¬ 
tion  to  this  work,  and  also  printed  separately,  I  have  resumed  it; 
as  being  after  all  the  most  satisfactory  to  myself:  although,  as 
often  happens,  there  was,  I  believe,  a  measure  of  truth  on  both 
sides,  in  the  controversy  we  waged  about  Evaporation  and  the 
state  of  vapour  in  the  atmosphere. 

The  swelling  of  wood  is  a  consequence  of  the  entrance  of  real 
liquid  water  into  the  fine  tubes  where  the  sap  before  circulated : 
and  its  shrinking  ensues  upon  the  expulsion  of  the  liquid  from 
these  tubes,  by  the  elastic  force  of  the  ligneous  fibre,  tending  to 
resume  its  former  state.  The  attraction  between  water  and  the 
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ligneous  matter  undoubtedly  affects  the  surface ,  and  is  con¬ 
cerned  in  the  rotting  of  the  substance  of  the  wood:  but  it  has 
little  to  do  with  this  peculiar  process,  which  is  wholly  a  result 
of  the  vegetable  organization;  and  continues  only  while  the  wood 
continues  in  some  measure  elastic.  Which  property  ceasing  after 
some  years,  by  the  beginning  of  a  change  tending  to  decay,  the 
wood  is  pronounced  ‘  seasoned,’  and  is  no  longer  found  to  expand 
and  contract  as  before.  See  Introduction,  p.  xvi.  for  further 
remarks  on  the  hygrometer  in  this  respect. 

I  proved  this  fact,  I  believe,  to  the  satisfaction  of  my  friend, 
by  the  following  experiments.  “  1  caused  a  piece  of  White  deal, 
of  the  most  uniform  texture  and  without  knots,  to  be  cut  into 
three  smooth  Cubical  blocks  of  two  inches  diameter.  After  be¬ 
ing  exposed  for  twenty-four  hours  to  a  gentle  heat,  these  weighed 
as  follows:  A,  974,75  grains;  B,  933,80  grains;  C,  1026,60 
grains.  I  covered  with  a  resinous  coating  [by  heat]  four  out  of 
the  six  faces  of  each:  leaving  exposed — In  A,  the  two  faces 
parallel  to  the  plane  of  the  layers  of  the  wood,  or  rather  to  the 
chord  of  the  arc  of  these ;  in  B,  the  two  faces  perpendicular  to 
this  plane  [which  would  have  corresponded  with  a  section  made 
into  the  trunk  of  the  tree  from  the  bark  to  the  pith,  lengthwise:] 
and  in  C,  the  two  transverse  faces  lying  (as  the  phrase  is)  across 
the  grain.  The  blocks,  being  again  accurately  weighed,  were 
placed  for  twelve  hours  over  water  at  60°,  in  a  covered  vessel. 

“  At  the  end  of  this  time,  A  was  found  to  have  gained  4,40  gr. 

B,  3,60  gr.  C,  13,30  gr.  One  of  the  naked  surfaces  of  each  be¬ 
ing  now  placed  in  water,  about  g  in.  deep — in  1<]  hour,  the 
blocks  had  imbibed  as  follows :  A,  3,9  gr.  B,  4,2  gr.  C,  53,7  gr* 
And,  with  l.J-  hour  on  the  [naked]  face,  A,  3  gr.  B,  2,5  gr. 

C,  35,4  gr.  Being  then  wholly  immersed  just  below  the  surface, 
for  eighteen  or  twenty  hours,  A  imbibed  25  gr.,  B  26  gr.,  C  87  gr. 
Proper  care  was  taken  to  remove  the  water  adhering  to  the  sur¬ 
faces,  before  weighing  them. 

“  The  whole  of  the  water  imbibed  by  each  cube,  reduced  to 
the  standard  of  1000  grains  of  wood ,  appeared  in  round  num¬ 
bers  to  be,  A,  37,  B,  38,  C,  184  grains.  Now,  as  the  wood 
was  all  of  the  same  quality,  temperature,  and  dryness,  and  other 
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circumstances  alike,  had  the  attraction  been  wholly  chemical,  like 
that  of  the  caustic  Alkalies  and  Lime,  for  water,  there  appears 
no  reason  why  equal  surfaces  should  not  have  imbibed  equal 
quantities  of  water. — But  the  water  imbibed  by  the  several  sur¬ 
faces,  appears  in  direct  proportion  to  the  number  of  sections  of 
these  parallel  tubes  which  they  [may  be  conceived  to  have]  pre¬ 
sented.  The  layers  [from  the  flexure  of  the  grain]  being  neither 
perfectly  plane  nor  parallel. 

“  The  absorption  of  water  by  wrood  and  other  hygrometrical 
bodies  is,  therefore,  an  effect  of  their  organization;  and  differs  in 
no  respect  from  the  penetration  of  this  fluid  into  capillary  tubes 
made  of  glass  ;  except  that,  here,  the  tubes  are  more  elastic,  and 
yield  sensibly  to  the  force  with  which  the  particles  of  the 
fluid  attract  each  other,  in  the  direction  of  the  length  of  the 
tubes. 

“  In  consequence  of  this  elasticity,  the  substances  [in  ques¬ 
tion]  after  being  distended  by  water,  return  to  their  original  di¬ 
mensions  in  a  dry  atmosphere.  And  this  fact  furnishes  us  with  a 
solution  of  the  problem  of  the  entrance  of  the  water,  without  call¬ 
ing  in  any  further  action  of  the  atmosphere  than  is  exercised  upon  a 
moist  pebble  or  piece  of  glass  [the  state  of  which,  again,  upon  the 
supervening  of  a  moist  air,  explains  the  manner  in  which  the 
water  reaches  the  apertures  of  the  tubes.]  For  the  evaporation 
of  that  part  of  the  water  which  adheres  to  the  surface  will  be  fol¬ 
lowed  by  the  gradual  expulsion  of  the  remainder  ;  1.  Because  the 
elasticity  finds  less  resistance  that  way,  and  so  becomes  [in  its 
turn]  the  vis  a  tergo :  2.  Because  the  mouth  of  the  tube,  as  it 
becomes  emptied  by  evaporation,  ought  to  attract  the  water  back 
again  as  powerfully  as  it  drew  it  in.  [The  whole  case  sufficiently 
explains  the  swelling  and  shrinking  of  doors  and  wainscots  :  espe¬ 
cially  the  experiment  over  water,  in  a  close  vessel.] 

“  I  find  that  even  the  thick  bottom  of  a  cast-iron  pot  has  pores, 
which,  when  the  pot  is  filled  with  quicksilver ,  become  [in  time] 
charged  with  that  fluid.  And  when  the  pot  has  been  emptied  and 
brushed,  it  will  continue  to  spew  out  quicksilver  from  invisible  open¬ 
ings  for  many  hours — which  is  found  (to  the  great  surprise  of  a 
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person  unacquainted  with  the  mature  of  the  case)  collected  in  a 
mass  at  the  bottom. 

“  As  the  wood,  however,  gained  weight  from  the  moist  air  (as 
well  as  from  the  water,)  without  a  variation  of  one  degree  in 
the  Temperature ,  it  became  a  question  how  this  water  came  in 
substance  to  the  mouths  of  the  tubes.  To  ascertain  this,  I  wras 
induced  to  try  some  further  experiments.  In  the  first  place,  re- 
liecting  that  Caustic  Alkalies  and  Lime,  during  their  combination 
with  water,  give  out  much  Caloric,  I  concluded  that,  if  there  ex¬ 
isted  any  similar  attraction  in  the  present  subject,  it  ought  to  be 
discoverable  by  the  same  effect.  Accordingly,  1.  I  mixed  fine 
dry  sawdust  with  water,  each  at  the  Temperature  of  the  atmo¬ 
sphere,  and  found  the  Thermometer  rise  a  few  degrees  in  the 
mixture:  2.  By  placing  a  very  sensible  Thermometer  in  saw¬ 
dust,  in  contact  with  water,  I  found  this  elevation  took  place  at 
the  precise  time,  when  the  water  in  penetrating  the  sawdust  ar¬ 
rived  at  the  Thermometer — that  it  did  not  exceed  5°,  the  sub¬ 
stances  being  about  60°;  and  that  the  Thermometer  soon  fell 
again,  by  the  contact  of  the  lower  water  following  the  first  por¬ 
tion.  3.  Having  pressed  a  quantity  of  coarse  dry  sawdust  into 
the  upper  part  of  a  pneumatic  jar  with  a  narrow  neck,  I  placed 
the  open  end  in  water,  a  Thermometer  being  introduced  through 
the  neck,  with  its  bulb  in  the  centre  of  the  sawdust.  I  found  in 
two  successive  experiments  that  the  water  [which  did  not  touch 
the  sawdust]  assumed  a  Temperature  1°  lower  than  the  air  of 
the  room — and  the  sawdust  a  temp.  1°  higher.  In  the  first  ex¬ 
periment  this  was  the  case  for  several  hours:  I  made  the  second 
merely  to  be  assured  of  the  fact. 

“  I  infer  [from  this]  the  fact  of  a  real,  though  feeble,  chemi¬ 
cal  affinity  between  the  fibre  of  wood,  and  water;  whereby  the 
wood  will  decompose  vapour.  There  arc  many  striking  facts  in 
proof  of  a  chemical  affinity  [of  the  kind,]  such  as  the  firing  of 
ricks ,  usually  attributed  to  the  vinous  fermentation  [which  indeed 
begins  the  process,]  and  the  strong  heat  excited  in  heaps  of 
woollen  rags  left  long  unopened.  To  this  1  attribute  the  first 
deposition  |  where  no  disparity  of  temperature  exists]  of  the  water 
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on  the  surface  of  the  wood — yet  without  admitting  it  to  more 
than  a  share  of  the  effect.  The  atmosphere  contains,  during  the 
greater  part  of  the  year,  such  a  quantity  of  water  in  a  state  of 
diffusion,  as  might  suffice  to  produce  it. 

44  Now  the  swelling  and  shrinking  of  [wood  and  other]  hygro- 
metrical  bodies  being  readily  accounted  for  by  capillary  attrac¬ 
tion  and  elasticity,  with  the  single  datum  [or  postulate]  of  water 
alternately  deposited  on  their  surfaces,  and  evaporated  from  them 
[by  changes  of  temperature,]  I  think  the  4  Hygrometrical  affinity'* 
may  be  dispensed  with,  as  a  cause  not  ivanted.  And  conse¬ 
quently,  that  the  argument  drawn  from  it,  for  a  similar  counter- 
attraction  in  the  air,  should  be  referred  to  the  original  one  of  a 
Chemical  affinity  between  air  and  water,  [which  was  before  dis¬ 
proved,]  and  stand  or  fall  with  it.-’1 

It  follows  as  a  consequence  from  these  facts  and  experiments, 
that,  to  secure  wood  pannels  from  swelling  by  damp,  and  crack¬ 
ing  afterwards — and  doors  from  being  set  fast — it  is  not  enough 
to  cover  the  outer  surface  (or  even  both  surfaces)  with  a  timely 
coating  of  paint.  The  ends  and  sides  of  the  pannels ,  where 
they  are  let  into  grooves ,  should  above  all  he  attended  to ,  and 
well  pitched  or  painted ,  to  prevent  the  entrance,  that  way,  of 
the  water,  that  in  spite  of  other  precautions,  may  occasion  this 
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SUMMARY  OF  THE  PRINCIPAL  PHENOMENA  OF 

THE  CLIMATE. 

London,  or  the  metropolis  of  the  British  empire  collectively 
so  denominated,  is  situate  towards  the  western  extremity  of  the 
plain,  or  valley,  forming  the  estuary  of  the  Thames.  The  course 
of  this  river  is  on  the  whole  from  West  to  East,  through  the 
city;  a  little  below  which,  a  smaller  plain  opens  to  the  North, 
watered  by  the  river  Lea,  which  here  falls  into  the  Thames. 
The  sea  is  distant  fifty  miles  towards  the  South,  with  pretty  high 
land  between  ;  and  about  as  much  towards  the  East,  where  the 
Thames  joins  it.  The  site  thus  described  is  bounded,  except  in 
the  direction  of  the  estuary,  by  rising  ground,  and  by  hills  of 
moderate  elevation,  from  which  other  streams  descend  into  the 
Thames  on  each  side.  The  soil  is  loam  and  gravel,  on  a  sub¬ 
stratum  of  clay  :  and  the  drainage  and  embankment  being  per¬ 
fect,  the  country,  though  in  some  parts  considerably  wooded,  and 
in  others  below  the  level  of  high-water  mark  in  the  river,  is  dry 
and  healthy. 

The  latitude  being  51°  31'  N.  we  enjoy  the  Sun  in  the  shortest 
days,  for  seven  hours  and  three  quarters,  and  in  the  longest, 
during  sixteen  hours  and  a  half. 

The  Mean  Temperature  of  the  Climate ,  under  these  cir¬ 
cumstances,  is  strictly  about  4850°  Fahr. :  but  in  the  denser 
parts  of  the  metropolis,  the  heat  is  raised,  by  the  effect  of  the 
population  and  fires,  to  50  50° ;  ( a )  and  it  must  be  proportion- 

N oles  added  in  the  present  Edition  :  (a)  Mean  of  the  Climate ,  with  the  city 
temperature  included,  taken  on  thirty-four  years,  49-G50 :  See  page  40. 
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ately  affected  in  the  suburban  parts.  The  excess  of  the  Tem¬ 
perature  of  the  city  varies  through  the  year,  being  least  in  spring, 
and  greatest  in  winter ;  and  it  belongs,  in  strictness,  to  the 
nights  ;  which  average  three  degrees  and  seven-tenths  warmer 
than  in  the  country  ;  while  the  heat  of  the  day,  owing  without 
doubt  to  the  interception  of  a  portion  of  the  solar  rays  by  a  veil 
of  smoke,  falls,  on  a  mean  of  years,  about  a  third  of  a  degree 
short  of  that  in  the  open  plain. 

The  Mean  Temperature  of  the  year  is  found  to  vary  in  differ¬ 
ent  years,  to  the  extent  of  full  four  and  a  half  degrees ;  and 
this  variation  is  periodical.  The  extent  of  the  periods,  for  want 
of  a  sufficient  number  of  years  of  accurate  observations,  cannot 
at  present  be  fully  determined ;  but  they  have  the  appearance  of 
being  completed  in  seventeen  years.  We  may  consider  one  of 
these  Cycles,  as  commencing  either  with  1790,  or  1800,  and 
ending  with  1806  or  with  1816.  See  Fig.  1,  and  the  explana¬ 
tion,  p.  5. 

In  either  case,  a  year  of  mean  temperature  begins  the  Cycle  ; 
in  which  the  coldest  year  falls  at  the  end  of  ten  years,  and  the 
warmest  at  the  end  of  seven  years,  reckoning  from  the  coldest ; 
and  thus  alternately ;  both  together  including  a  complete  revolu¬ 
tion  of  the  mean  temperature  from  its  higher  to  its  lower  ex¬ 
treme — (or  vice  versa  from  the  lower  to  the  higher)  and  back 
again.  The  year  1816,  which  was  the  coldest  of  a  Cycle,  ap¬ 
pears  to  have  had  its  parellels  in  1799  and  1782;  and  there  is 
every  reason  to  conclude,  from  present  appearances,  that  the 
warm  temperature  of  1806  will  re-appear  in  1823  ;  which  will 
probably  be  the  warmest,  and  1833  the  coldest,  upon  the  whole 
year ,  of  a  Cycle  of  seventeen  years,  beginning  with  1807-  (h) 

These  extreme  Annual  temperatures  are  gradually  produced, 
and  chiefly  by  elevations  and  depressions  of  less  extent,  which 

(b)  The  ascending  series,  or  Septenary,  has  re-appeared,  beginning  however 
with  1 8 1 G,  the  same  year  in  which  the  previous  Decade  ended.  See  Fig  9, 
p.  41,  and  the  observations  belonging  to  it.  And  the  Decade ,  which  was  de¬ 
scribed  as  having  appeared  twice  in  the  course  of  the  Observations,  is  now 
running;  having  commenced  with  the  year  1824.  See  Fig  10,  p.  43,  and 
the  Observations.  It  differs  somewhat  in  its  form  from  the  two  which  go 
before  it :  but  the  great  principle  of  the  descending  alternation  is  preserved. 
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take  place  in  alternate  years :  and  as  the  character  of  the  year, 
in  other  respects,  follows  the  mean  temperature,  it  is  very  desira¬ 
ble  to  ascertain,  whether  similar  periods  of  variation  exist  in  the 
Annual  temperature  of  other  European  districts,  not  too  remote 
in  latitude  and  elevation  from  our  own. 

The  greatest  Heat  to  which  our  climate  is  subject,  in  the 
course  of  one  of  these  periods,  is  ninety-six  degrees  : — the 
greatest  Cold ,  five  degrees  below  zero.  Thus  the  full  range  of 
our  Temperature  is  about  100°  of  Fahrenheit.  ( c)  * 

(c)  In  the  years  from  1017  to  1831,  since  elapsed,  the  Temperature  has 
risen  to  97°  in  the  year  1825;  and  descended  to  zero  in  1820.  The  Medium 
between  these  two  is  48°  5,  agreeing  nearly  with  the -Moan  of  the  Climate  in 
the  open  plain.  See  page  45. 

Note  in  the  1  st  Edition. 

*  In  my  First  volume  (Introd.  p.  xxxiii)  I  adverted  to  the  desirableness  of 
our  ‘‘adopting,  by  consent,  uniform  modes,  terms,  and  measures,”  of  observa¬ 
tion,  in  order  to  render  more  easy  the  communication  between  Meteorologists 
in  different  countries,  and  thus  advance  the  science.  This  hint  has  been  taken 
up  by  the  Editor  of  the  Journal  de  Physique,  in  a  passage  of  which  the  following 
is  the  substance: — “There  continue  to  be  published  in  Thomson’s  Annals,  the 
Monthly  Meteorological  Observations  made  at  Bush)’  Heath,  near  Stanmore,  by 
Col.  Beaufoy,  and  at  London  by  Mr.  Howard,  to  whom  the  science  is  indebted 
for  the  new  nomenclature  of  Clouds,  which  is  generally  adopted  in  England, 
and  already  in  use  in  some  parts  of  Germany,  though  nearly  unknown  in 
France.” 

“Tilloch’s  Philosophical  Magazine,  Schweiger’s  Journal,  and  Gilbert’s  An¬ 
nals,  have  likewise  produced  observations  of  this  kind,  of  which,  however  in¬ 
teresting,  we  cannot,  for  want  of  room,  give  an  account :  we  shall  therefore 
content  ourselves  with  observing  how  important  it  is,  that  Meteorologists  should 
be  explicit  in  their  account  of  the  manner  and  time  of  their  observations,  and 
that  their  Instruments  should  be  comparable  with  each  other.  Indeed  it  would 
be  worth  while,  in  order  to  secure  this  point,  that  a  sort  cf  congress  of  observers 
should  be  held,  as  M.  Pictet  proposes,  to  deliberate  on  the  subject.  Unless 
indeed  there  should  appear  some  elementary  treatise,  including  all  the  branches 
of  Meteorology,  and  exhibiting  a  model,  sufficiently  well  executed  to  overcome 
the  prepossessions,  not  of  individuals  only,  but  of  learned  societies  and  nations  ; 
and  thus  secure  for  itself  universal  reception.  If  we  are  to  expect  such  a 
treatise  at  all,  it  appears  that  it  must  be  from  the  pen  of  Mr.  Howard,  ot  whom 
we  have  just  made  mention ;  and  who,  in  effect,  has  published,  in  the  course  of 
this  year,  the  first  volume  of  a  work,  entitled  the  Climate  of  London ,  which 
appears  likely  to  fulfil  the  object.”  Janvier,  1819,  p.  31. 

However  willing  I  may  be  to  contribute  what  lies  in  my  power,  to  a  general 
good  understanding  among  the  cultivators  of  this  science,  I  must  here,  once  for 
all,  disclaim  in  favour  of  some  more  qualified  leader,  the  pretensions  above  de¬ 
scribed.  In  the  mean  time,  I  maybe  permitted  to  advance  a  modest  plea  in  fa¬ 
vour  of  Fahrenheit’s  scale  of  the  Thermometer,  at  present  used  bv  British  Me¬ 
teorologists.  There  is  a  convenience  in  its  extent,  and  even  in  its  mode  of  gra- 
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Our  Temperature  scarcely  ever  rises  above  80°  but  that  the  oc¬ 
currence  is  followed,  either  in  our  own  or  in  some  neighbouring 
district,  by  a  Thunder-storm.  These  tempests  are  apt  to  be  more 
severe  and  of  longer  continuance  in  our  plains,  than  in  the  more 
hilly  or  mountainous  districts  of  the  island;  the  equilibrium  be¬ 
tween  the  clouds  and  the  earth  being,  here,  less  easily  restored. 
They  appear  to  be  a  consequence  of  the  irruption,  upon  our  pre¬ 
viously  calm  atmosphere,  of  the  temperate  air  of  the  Atlantic  ; 
they  are  followed  by  more  or  less  of  Rain,  and  by  a  reduction  of 
the  heat  for  a  season. 

With  regard  to  the  other  Extreme,  we  are  so  situated,  that 
even  in  the  coldest  season  of  the  year,  the  medium  of  the 
twenty-four  hours,  upon  a  long  average  of  years,  does  not  fall  be¬ 
low  the  freezing  point.  Continued  frost  in  winter  is,  consequently, 
always  an  exception  to  the  general  rule  of  the  climate.  The  win¬ 
ter  even  passes,  occasionally,  almost  without  frost :  in  return  for 
which  we  have,  at  uncertain  intervals,  a  rigorous  season  of  many 
weeks’  duration,  attended  with  the  deep  snows,  and  clear  atmo¬ 
sphere,  common  to  more  northern  latitudes.  Our  seasons  of 
frost  go  off,  like  those  of  great  heat,  with  a  wind  from  the 
Atlantic. 

The  greatest  heat  falls,  on  a  mean  of  years,  not  about  the  Sum¬ 
mer  solstice,  but  at  an  interval  of  a  month  after  it,  and  the  great¬ 
est  cold,  at  the  same  interval  after  the  Winter  solstice.  The 
mean  temperature  of  the  year  is,  in  like  manner,  developed  at  an 
interval  of  about  a  month  after  either  equinox.  The  nature  and 
reason  of  this  curious  law,  together  with  the  daily  gradation  of  the 
heat  throughout  the  year,  which  I  have  fully  treated  under  the 
head  Temperature ,  does  not  admit  of  recapitulation  here.* 

dilation,  which  I  should  be  loath  to  resign  in  favour  of  one,  the  divisions  of  which 
should  be  either  so  large,  as  to  require  a  resort  to  fractions  in  every  observation ; 
or  so  minute  as  to  burden  the  memory,  and  make  it  difficult  to  seize  and  retain 
its  prominent  points  and  relations.  And  similar  reasons  induce  me  to  prefer  our 
own  graduation  of  the  Barometer  to  that  at  present  in  use  at  Paris.  Yet  there 
is  no  doubt  with  me,  that  our  observers  would  be  disposed  to  sacrifice,  in  some 
degree,  their  convenience  and  their  predilections,  for  the  great  object  of  a  common 
uniform  standard. 

*  I  have  published  on  a  broad  sheet,  and  in  anticipation  of  that  part  of  my 
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One  of  the  most  remarkable  features  of  our  climate  is,  certainly* 
the  great  variableness  of  the  temperature :  which  departs  from 
the  mean  in  either  direction,  in  the  course  of  a  few  days,  and 
sometimes  in  a  single  day  or  night,  to  an  extent  greatly  exceeding 
that  which  the  simple  presence  or  absence  of  the  sun,  would,  at 
that  season,  occasion.  This  appears  to  be  the  basis  of  the  so  much 
deprecated  tendency  to  cloudiness  and  frequent  rain  ;  which  ren¬ 
ders  our  weather  usually  unpleasant  to  persons  coming  from  a 
more  Southern,  or  even  from  a  Northern  clime,  if  belonging  to  a 
continent.  Habit,  however,  completely  reconciles  the  English¬ 
man  to  a  sky,  which  rarely  glows  for  a  week  together  with  the  full 
sun,  and  which  drips ,  more  or  less,  on  half  the  days  of  the  year: 
and  he  finds,  in  the  vigour  inspired  by  its  moderate  cold,  and  in 
his  mental  energy,  which  is  kept  alive  by  its  incessant  changes, 
an  indemnity  for  any  deprivation  of  the  listless  animal  enjoyment, 
in  which  the  African  and  the  Asiatic  grow  weary.  Vicinity  to 
the  Sun’s  direct  rays  is  the  source  of  their  sameness ;  and  singu¬ 
lar  as  it  may  appear,  to  those  little  conversant  in  such  subjects,  it 
is  demonstrable,  from  abundant  evidence,  (enough  of  which  is 
even  contained  in  this  Volume,)  that  we  owe  most  of  our  vicissi¬ 
tude,  even  in  temperature,  to  the  Moon.  It  appears  that  our  at¬ 
tendant  planet,  principally,  if  not  solely,  by  the  effect  of  gravity, 
continually  disturbs  the  density  of  the  atmosphere,  producing,  in 
the  temperate  latitudes  of  the  globe,  a  variety  of  currents ;  the 
different  qualities  of  which,  in  respect  of  temperature,  moisture 
and  electricity,  are  developed  as  they  successively  pass  over. 
Hence  great  variety  of  weather; — this,  however,  on  the  great 
scale  of  the  year,  is  regulated  by  the  more  or  less  predominant  in¬ 
fluence  of  the  Sun,  according  to  his  place  in  declination  :  which 
secures  to  us  the  enjoyment  of  our  four  seasons  in  succession, 
these  minor  fluctuations  notwithstanding. 

Referring  to  the  work  at  large  for  their  varieties,  let  us  review 
the  Seasons  in  their  mean  or  standard  state — and  then  the  Months 
in  succession,  in  their  Meteorological  properties  and  relations.  It 

subject,  a  compendious  account,  illustrated  by  a  diagram,  of  the  principal  pheno¬ 
mena  of  Temperature  in  the  Climate  of  London.  It  is  entitled  A  Companion  to 
the  Thermometer ,  and  may  be  had  of  the  publisher  of  this  work. 
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may,  however,  be  repeated  here,  in  order  to  complete  the  general 
standard,  that  the  mean  height  of  the  Barometer ,  for  the  period 
from  1807  to  1816  inclusive,  to  which  my  own  results  are  refer¬ 
able,  is  29823  inches  :  that  of  the  Royal  Society  exhibiting  for 
the  same  period  a  mean  of  29‘849  inches.  ( cl ) 

That  the  mean  annual  Rain ,  at  the  surface,  for  the  like  period 
is  24‘83  inches,  and  that  both  a  longer  average  of  my  own,  and 
the  average  of  the  register  of  the  Royal  Society  for  the  ten  years 
previous  to  the  above  period,  when  corrected  for  the  elevation  of 
the  guage ,  give  a  result  very  near  to  twenty-five  inches,  (e) 

I  have  stated  that  the  character  of  the  years,  in  other  respects, 
follows  in  great  degree  the  Mean  temperature.  To  apply  this  to 
the  Rain,  it  will  be  found  that  from  1810  to  1816  inclusive,  the 
warm  years  were  uniformly  dry ,  or  below  the  average  in  rain,  and 
the  cold  ones  uniformly  wet ,  or  above  the  average.  It  is  also  re¬ 
markable  that,  after  an  extreme  wet  year  in  1797?  we  had  four 
successive  years  very  near  the  average  in  rain,  and  then  an  ex¬ 
treme  dry  year :  and  that  the  same  series  appears  to  be  now  in  re¬ 
petition  from  1816  :  that  very  wet  year  having  been  already  suc¬ 
ceeded  by  three  average  years,  and  the  fourth,  1820,  presenting 
for  the  half  of  it  elapsed,  the  same  character:  so  that  there  is 
every  reason  to  presume  that  1821  will  prove  an  extreme  dry  year. 
Thus  the  Rain  appears  to  have  a  cycle  of  increase  and  decrease, 
as  well  as  the  Temperature,  though  it  may  not  be  limited  to  the 
same  extent  of  years  as  the  former,  (fj 

The  mean  of  De  Luc's  Hygrometer  for  the  climate  is  66 
degrees:  ( g)  and  the  character  of  its  prevailing  winds  Westerly. 

(cl)  The  Mean  of  the  Barometer  for  the  Septenary  ending  with  1823,  was  found 
to  be  29*820  in.  That  for  the  seven  years  of  the  succeeding  Decade,  elapsed  up 
to  1830,  is  29*859  in. ;  but  it  is  probable  this  Mean  will  be  lower  on  the  Decade 
when  complete. — See  p.  05. 

(e)  The  average  Annual  rain  for  the  twelve  years,  from  1820  to  1831,  is  25*92  in. 
collected  at  the  Laboratory,  Stratford.  That  for  the  whole  series  of  thirty-five 
years,  from  1797  to  1831,  is  25*420  inches.  See  p.  129  and  131. 

(f)  The  very  wet  year  1810,  was  in  effect  followed  by  four  years  near  the  ave¬ 
rage  (their  mean  being  24*07  in*)  but  the  very  dry  season  here  assigned  to  1821 
turned  out  an  extreme  wet  one,  the  produce  of  the  guage?  but  an  inch  below 
that  of  1 810  ;  and  the  extreme  dry  season  followed  in  the  next  year. — See  p.  101 
and  129. 

(g)  1  have  nothing  very  satisfactory  of  further  observation  on  this  Instrument. 
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OF  THE  SEASONS. 

Our  Winter  begins,  by  the  temperature,  the  7th  of  the 
Twelfth  month,  December ,  and  continues  eighty-nine  days  :  in 
Leap-years,  ninety  days. 

The  mean  Temperature  of  the  season  in  the  country  is  37*76°* 
During  it,  the  medium  temperature  of  the  twenty-four  hours 
descends  from  about  40°  to  34^  degrees,  and  returns  again 
to  the  former  point.*f* 

The  mean  height  of  the  Barometer  is  29*802  in.  being  .021  in. 
above  that  of  Autumn.  The  range  of  the  column  is  greatest  in 
this  season  ;  and  in  the  course  of  twenty  winters  it  visits  nearly 
the  two  extremities  of  the  scale  of  three  inches.  The  mean  Win¬ 
ter  range  is  however  2*25  inches. 

The  predominant  Winds  at  the  beginning  of  winter  are  the 
S — W:  in  the  middle,  these  give  place  to  Northerly  winds — 
after  which  they  prevail  again,  to  the  close:  they  are  at  this  season 
often  boisterous  at  night. 

The  mean  Evaporation ,  taken  in  situations  which  give  more 
than  the  natural  quantity  from  the  surface  of  the  earth  (being 
30-407  in-  011  the  year)  is  3-587  inches.  This  is  a  third  less  than 
the  proportion  indicated  by  the  Mean  temperature  ;  showing  the 
dampness  of  the  air  at  this  season. 

De  Luc’s  Hygrometer  averages  about  78  degrees. 

The  average  Rain  is  5*868  [by  the  long  average  5  771  inches. 
The  rain  is  greatest  at  the  commencement,  and  it  diminishes  in 
rapid  proportion  to  the  end.  In  this,  there  appears  a  salutary 
provision  of  Divine  Intelligence  :  for  had  it  increased,  or  even 
continued  as  heavy  as  in  the  Autumnal  months,  the  water  instead 
of  answering  the  purpose  of  irrigation,  would  have  descended  from 
the  saturated  surface  of  the  higher  ground  in  perpetual  floods, 

*  As  deduced  from  the  averages  in  Table  G,  for  the  period  from  1807  to  181 C. 

f  According  to  the  Table  of  averages  on  twenty  years,  in  which  the  City  ob¬ 
servations  form  one  half  of  the  period.  It  descends  to  30,70°,  on  ten  years  in  the 
country. — See  General  Tables. 
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and  wasted  for  the  season  the  fruitful  plains  and  vallies.  See  on 
this  subject  the  Notes  under  Table  XX VII I. 

Notwithstanding  the  sensible  indications  of  moisture,  which  in 
the  intervals  of  our  short  frosts  attend  this  season,  the  actual 
quantity  of  vapour  in  the  atmosphere  is  now,  probably,  at  its  low¬ 
est  proportion.  Or  rather,  it  is  so  at  the  commencement  of  the 
season ;  after  which  it  gradually  increases  with  the  temperature 
and  evaporation. 

In  consequence  of  the  reduced  state  of  the  vapour,  and  the  ge¬ 
nerally  weak  Electricity,  in  mild  weather,  the  Clouds  exhibit  little 
variety ;  and  are  easily,  and  therefore  frequently,  resolved  into 
rain.  The  Cirrostratus  and  Cumulostratus ,  with  abundance  of 
scucl ,  or  the  scattered  rudiments  of  the  Cumulus,  chiefly  appear: 
the  whole  sky  hangs  low,  and  the  region  below  it  to  the  earth,  is 
more  or  less  misty.  Yet  we  are  not  now  wholly  exempt  from 
Thunder-storms  ;  which  occur,  apparently  in  consequence  of  the 
sudden  and  plentiful  decomposition  of  vapour,  brought  in  by 
strong  Southerly  winds. 

Hail  is,  however,  of  rare  occurrence  in  our  winter,  if  we  except 
a  sprinkling  of  small  opake  grains  which  in  the  fore  part  of  the 
night  indicate  the  approach  of  a  low  temperature,  and  are  found 
on  the  frozen  ground,  and  on  the  ponds  in  the  morning. 

The  Snow  crystallizes,  with  us,  when  slowly  and  scantily  pro¬ 
duced,  in  forms  not  so  various  perhaps  as  those  of  higher  lati¬ 
tudes,  yet  sufficiently  beautiful  to  be  worthy,  at  all  times,  of 
examination  :  the  star  of  six  rays,  carrying  more  or  less  of  se¬ 
condary  branches  at  an  angle  of  G0°,  is  the  most  common.  In  this 
respect  also  the  Rime ,  which  collects  on  our  trees  and  shrubs, 
when  it  just  freezes  witli  a  moist  air,  presents  considerable  variety, 
and  is  occasionally  magnificent.  The  Hoar-frost ,  which  whitens 
our  fields  usually  at  the  approach  of  rain,  and  is  not  confined  to 
this  season,  is  of  two  kinds.  The  most  common  is  spicular ,  like 
the  rime,  and  collected  in  this  form  from  the  air;  though  I  have 
some  doubt  whether  the  particles  are  usually  frozen  until  the  mo¬ 
ment  of  their  attachment  to  the  support :  the  other  is  granular , 
and  consists  of  the  drops  of  dew,  beautifully  solidified  by  the  cold, 
as  they  rest  on  the  herbage. 

v  2 
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Our  great  frosts  are  preceded  by  the  continued  thick  Mists , 
from  the  condensation  of  the  vapour,  which  continues  for  some 
time  to  be  emitted  by  the  rivers  and  other  waters  ;  as  well  as  by 
the  moist  soil,  until  frozen  to  some  depth.  I  have  gone  into  some 
detail  on  the  phenomena  of  our  hard  and  stormy  winters,  in  the 
Notes  under  Tables  LXXXIX.  XC.  Cl.  Cl  I.  CXIV.  and 

0 

CXY.  to  which  the  reader  is  referred.  The  simple  difference  of 
4°  or  5°,  in  the  medium  temperature,  suffices  sometimes  to  effect 
the  change  from  a  damp  misty  state  of  the  air,  to  comparative 
dryness  and  serenity — or  the  contrary.  Our  winters,  therefore, 
present  every  variety  of  weather  which  can  be  expected  within  the 
limits  of  the  temperature — from  the  calm  frosty  night,  with  its 
short  day  of  cheerful  sunshine,  to  the  gloomy  or  thickly  clouded 
sky,  when  the  South-west  wind  surges  among  the  leafless  trees 
through  the  nights ;  or  the  more  dreaded  North-east  prevails 
through  the  twenty-four  hours,  driving  the  snowr  before  it. 

From  the  uncertain  occurrence  of  really  dangerous  weather  in 
our  winters,  it  is  probable  that  the  people  make  less  of  the  need¬ 
ful  provision  of  clothing,  use  less  foresight  in  their  movements, 
and  in  effect,  suffer  more  in  proportion  from  the  cold,  than  the  in¬ 
habitants  of  higher  latitudes. 

String  commences  the  6th  of  the  Third  month,  March  :  its 
duration  is  93  days,  during  which  the  Medium  temperature  is 
elevated,  in  round  numbers,  from  40  to  58  degrees.  The  Mean 
of  the  season  is  48-94° — the  Sun  effecting  by  his  approach  an  ad¬ 
vance  of  11T80  upon  the  mean  temperature  of  the  winter.  This 
increase  is  retarded  in  the  fore  part  of  the  Spring,  by  the  winds 
from  North  to  East ,  then  prevalent  ;  and  which  form  two-thirds 
of  the  complement  of  the  season  ;  but  proportionately  accelerated 
afterwards  by  the  Southerly  winds,  with  which  it  terminates.  A 
strong  Evaporation  in  the  first  instance,  followed  by  Showers 
(often  with  thunder  and  hail)  in  the  latter,  characterize  this  pe¬ 
riod.  The  temperature  commonly  rises,  not  by  a  steady  increase 
from  day  to  day,  but  by  sudden  starts ;  from  the  breaking  in  of 
sunshine  upon  previous  cold  cloudy  weather.  At  such  times, 
the  vapour  appears  to  be,  at  times,  thrown  up,  in  too  great  plenty, 
into  the  cold  region  above  ;  where  being  suddenly  decomposed, 
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the  temp  rature  falls  back  for  a  while,  amidst  wind,  showers,  and 
hail;  attended  in  some  instances  with  frost  at  night. 

I  have  given,  under  Table  XXXII.  a  detailed  account  of  one 
of  these  hail-storms,  the  ravages  of  which  I  myself  witnessed. 
Our  own  island,  however,  suffers  but  little  from  them,  compared 
with  the  fine  fields  of  some  provinces  of  France  ;  which  from  time 
immemorial  have  been  subject  to  their  destructive  visits.  Human 
ingenuity,  always  exercised  in  one  way  or  other  in  an  uncertain 
strife  with  the  elements,  has  here,  however,  resorted  to  ahold  and 
singular  expedient;  for  the  French  actually  blow  up  the  nascent 
storm  with  gunpowder  !  An  account  of  this  process,  as  practised 
in  the  high  lands  of  the  district  of  the  Maconnais ,  is  given  under 
Table  VI. :  and  the  same  page  presents  an  instance,  in  an  acci¬ 
dent  at  Silkstone,  Yorkshire ,  (where  several  persons  were  drowned 
by  a  torrent  proceeding  from  rain  in  the  district  above  them,)  of 
what  may  be  suffered  in  a  neighbourhood  from  the  want  of  skilful 
observation  of  the  gathering  of  Thunder-storms,  and  the  probable 
course  of  the  waters  which  they  may  discharge,  in  a  mountainous 
country. 

The  heat  and  vapour,  notwithstanding  these  interruptions,  ac¬ 
cumulate  on  the  whole  ;  and  the  atmosphere  now  receives  an  ad¬ 
dition  of  -030  in.  upon  the  mean  of  the  winter — the  Barometer 
averaging  29832  inches.  But  the  extreme  elevations  and  depres¬ 
sions  of  the  column  go  off,  in  great  measure,  during  the  season  ; 
and  by  the  end  of  Spring  the  range  is  contracted  to  about  an  inch 
and  a  half.  Mean  range  of  the  season  FBI  in. 

The  Evaporation ,  taken  as  before,  amounts  to  8856  inches  ; 
being  about  a  sixth  part  more  than  the  proportion  indicated  by  the 
mean  Temperature. 

Consistently  with  this  proof  of  dryness ,  the  average  of  De  Luc’s 
Hyg  rometer  is  61  degrees. 

The  Mean  Rain  is  4-813  [by  the  long  average  5-23]  inches. 
It  increases  at  a  small  rate  through  the  season  :  but  being  greatly 
exceeded  by  the  Evaporation,  the  soil  uniformly  gets  dried ;  and 
the  light  springs,  which  issued  during  the  winter  from  the  super¬ 
ficial  strata,  disappear  or  become  insignificant. 

The  lower  atmosphere  becomes  very  transparent  in  the  fore  part 
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of  the  season  ;  but  the  brilliancy  of  the  returning  Sun  is  apt  to  be 
eclipsed,  during  pretty  long  intervals,  by  a  close  veil  of  Cumulo- 
stratus  clouds,  which  cover  the  whole  sky  with  their  drapery ; 
connected  at  certain  points  by  a  kind  of  central  stem,  or  basis  of 
the  structure,  hanging  low  in  the  sky.  At  other  times,  under  the 
same  course  of  Easterly  or  Northerly  winds,  there  appear  regular 
ranks  of  a  meagre  Cumulus ,  coming  on  from  the  horizon,  and 
passing  away  to  the  opposite  quarter,  with  little  or  no  change  of 
form  or  magnitude ;  and  unattended  in  great  measure  with  any 
other  modification.  But  in  the  latter  part  of  the  season  we  have  a 
greater  variety  of  Clouds.  The  Cirrus ,  which  is  connected  with 
variable  breezes  throughout  the  year,  now  assumes  more  of 
tint  and  consistency,  and  is  peculiarly  fine  before  Thunder-storms: 
and  majestic  Nimbi  traverse  the  sky  in  succession,  affording  slight 
showers  of  large  opakc  hail  or  snow  ;  the  prodigious  Electricity 
attending  which  seems  to  prove,  that  these  singular  clouds  really 
act  as  conductors ,  fitted  by  communicating  a  portion  of  the  repul¬ 
sive  fluid,  to  prepare  the  way  for  the  descent  of  subsequent 
showers  ;  without  the  necessity  of  an  explosion.  See  an  account 
of  the  Electrical  phenomena  of  one  of  these,  under  Table  VI.;  by 
which  it  appears  that  the  centre  of  a  shower  is  positively  charged, 
while  the  circumference  is  negative: — a  fact  which  affords  a  clew 
for  explaining  many  of  the  most  sudden,  and  apparently  capricious 
changes,  discoverable  by  the  insulated  rod,  when  showers  are  fly¬ 
ing  about  in  distinct  bodies  ;  the  separate  charges  of  which  must, 
independent  of  their  own  composition,  produce  many  phenomena 
by  affecting  each  other  [influentially.] 

It  is  remarkable,  that  a  Snow-storm ,  in  the  middle  of  this  sea¬ 
son,  not  unfrcqucntly  proves  the  forerunner  of  the  first  hot  wea¬ 
ther  ;  which  is  developed  in  ten  days,  or  at  most  two  weeks  after 
it.  Consistently  with  this  fact,  some  of  the  swallow  tribe,  of 
which  several  species  come  from  the  South,  to  avail  themselves  of 
our  temperate  summers  for  breeding,  (if  not  also  to  shun  the  Tro¬ 
pical  rains,)  make  their  first  appearance  in  the  midst  of  such  wea¬ 
ther.  This  seems  to  prove  that  their  approach  is  not  gradual,  but 
rather  a  rapid  flight  to  our  shores  by  the  help  of  a  superior  South¬ 
erly  current :  and  some  observations  on  the  phenomena  eonse- 
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quent  011  their  disappearance,  induces  me  to  suspect,  that  tiiey 
avail  themselves  of  similar  aid,  from  a  high  Northerly  current,  to 
return. 

A  wet  Spring  seems  not  at  all  ungenial  in  our  climate,  provided 
it  be  followed  by  a  warm  and  dry  Summer,  as  was  remarkably 
the  case  in  1818:  but  in  general,  dry  weather,  however  cold  in 
the  early  part  of  the  season,  appears  to  be  the  wish  of  our  far¬ 
mers,  who  have  no  objection  to  showers  after  they  have  got  their 
seed  into  the  ground.  “  Humida  solstitia  atque  hyemes  optate 
serenas  agricolae,”  says  the  Latin  poet;  whose  rules  in  some  par¬ 
ticulars  indicate  a  climate  not  so  remote  from  our  own,  as  is 
that  of  Mantua  at  this  day.  But  should  the  farmer  have  too 
much  rain  for  the  business  in  which  he  is  now  occupied,  it  may 
be  some  consolation  to  him  to  be  satisfied  (as  he  may  in  general) 
that  the  circumstance  indicates  a  dry  time  for  the  ensuing  har¬ 
vest.  I  have  shown,  in  page  115,  in  what  years  during  my  own 
observations,  a  portion  of  the  rain  usually  belonging  to  the  Au¬ 
tumnal  equinox,  was  thus  anticipated  by  the  Vernal. 

Summer  begins  the  7th  of  the  Sixth  month,  June ,  and  lasts 
ninety-three  days.  The  Mean  temperature  of  the  season  is 
(j066°,  or  11-720  above  that  of  Spring.  The  Medium  of  the 
twenty-four  hours  rises  during  the  season  from  58°  to  65°;  but 
returns  before  the  close,  to  the  former  level. 

The  mean  height  of  the  Barometer  for  Summer  is  29877  in. ; 
or  *045  in.  above  the  Vernal  mean.  The  atmosphere  now  ac¬ 
quires,  under  the  more  vertical  rays  of  the  Sun  in  Full  North 
declination,  the  greatest  quantity  of  heat  and  vapour  which  it  at 
any  time  contains;  and  it  accordingly  weighs  most  by  the  Baro¬ 
meter.  The  range  of  this  instrument  still  diminishes  to  the  mid¬ 
dle  of  the  season,  when  it  does  not  exceed  an  inch:  it  then  gradu¬ 
ally  increases  again  to  the  end:  the  mean  range  1-08  in. 

I  have  shown  that  the  great  fluctuations  in  the  density  or 
gravity  of  the  atmosphere,  in  our  climate,  are  principally  due  to 
our  participation,  by  turns,  of  the  Polar  and  Tropical  atmo¬ 
spheres  ;  between  which  we  are  situate.  But  our  position  in 
Summer,  when  by  the  inclination  of  our  pole  towards  the  Sun 
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we  are  presented  in  a  more  direct  manner  to  the  rays,  approxi¬ 
mates  the  habits  of‘  our  climate  to  those  of  the  Equatorial  regions; 
and  we  thus  become  more  uniform,  both  in  temperature  and  den¬ 
sity,  than  at  any  other  season; — though  still  greatly  more  variable, 
in  both  respects,  than  the  countries  in  that  part  of  the  globe.  In 
proportion  as  the  Sun  rises  higher,  and  continues  longer  above 
the  horizon,  the  Moon,  to  whose  influence  I  have  attributed  the 
variable  winds  of  our  climate,  become  depressed,  as  to  our  lati¬ 
tudes.  Her  influence,  consequently,  is  diminished,  and  that  of 
the  Sun,  to  which  we  have  seen  ascribed  a  more  uniform  action 
on  the  winds,  is  established  in  its  place.  Such  appear  to  be 
the  reasons,  why  the  Barometer  varies  so  much  less  in  Summer 
than  in  winter:  but  its  movements  in  ascent  or  descent  in  this 
season,  are  not  therefore  the  less  indicative  of  those  changes  in 
the  density  of  the  air,  on  which  the  weather,  in  some  consider¬ 
able  degree,  depends. 

An  important  part  of  the  Agricultural  business  of  our  district, 
the  making  of  hay ,  is  chiefly  conducted  within  the  limits  of  this 
season.  I  have  no  doubt,  that  this  branch  of  Rural  economy 
has  derived  very  considerable  ' aid  from  the  use  of  the  Barome¬ 
ter — and  in  fact,  that  much  less  of  valuable  fodder  is  spoiled  by 
wet,  now,  than  in  the  days  of  our  forefathers.  But  there  is  yet 
room  for  improvement  in  the  knowledge  of  our  farmers,  on  the 
subject  of  the  atmosphere.  It  must  be  a  subject  of  great  satis¬ 
faction  and  confidence  to  the  husbandman,  to  know  at  the  begin¬ 
ning  of  a  Summer,  by  the  certain  evidence  of  Meteorological 
results  on  record,  that  the  season,  in  the  ordinary  course  of 
things,  may  be  expected  to  be  a  dry  and  warm  one  :  or  to  find, 
in  a  certain  period  of  it,  that  the  average  quantity  of  rain  to  be 
expected  for  the  month  has  already  fallen.  On  the  other  hand, 
when  there  is  reason,  from  the  same  source  of  information,  to  ex¬ 
pect  much  rain,  the  man  who  has  courage  to  begin  his  operations 
under  an  unfavourable  sky,  but  with  good  ground  to  conclude, 
from  the  state  of  his  instruments  and  his  collateral  knowledge, 
that  a  fair  interval  is  approaching,  may  often  be  profiting  by  his 
observations;  while  his  cautious  neighbour,  who  waited  “for  the 
weather  to  settle/’  may  find  that  he  has  let  the  opportunity  go 
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by.  This  superiority,  however,  is  attainable  by  a  very  moderate 
share  of  application  to  the  subject;  and  by  the  keeping  of  a  plain 
diary  of  the  Barometer,  and  Rain-guage,  with  the  Hygrometer 
and  the  Vane  under  his  daily  notice. 

The  predominating  Winds  of  our  Summer  are  clearly  the 
W — N,  or  those  which  range  from  the  West  to  North,  the  latter 
point  not  included. 

The  Mean  Evaporation  is  1L580  inches,  being  above  a  fourth 
part  more  than  the  proportion  indicated  by  the  Temperature. 
De  Luc’s  Hygrometer  averages  52  degrees  through  the  season. 

The  mean  Rain  is  6682  [by  the  long  average  6'64]  inches. 
I  have  treated  at  some  length,  under  the  head  Rain,  of  the  pro¬ 
portions  of  Rain  in  the  different  seasons;  and  shown  the  reason 
why,  if  we  divide  the  year  into  two  moities  by  the  Solstices,  we 
have  very  unequal  proportions  of  rain  with  nearly  equal  Mean 
temperatures  ;  if  by  the  Equinoxes,  then  very  unequal  tempe¬ 
ratures  for  the  two  halves,  with  nearly  equal  proportions  of  rain. 
I  have  likewise,  in  that  part  of  the  work,  endeavoured  to  show 
the  connexion  of  our  rain  with  the  prevailing  winds ;  and  the  dif¬ 
ferent  quarters  from  which  we  may  more  immediately  derive  the 
Vapour,  which  forms  rain  in  the  different  seasons. 

Referring  to  the  diagram,  page  107,  (h)  and  the  several  di¬ 
visions  immediately  following  it,  I  may  here  shortly  state,  that 
our  Summer  rains,  (which  are  much  the  most  plentiful  in  the 
middle  of  the  season,  or  during  the  Seventh  Month,)  appear  to 
be  the  result  of  a  less  powerful  and  constant  operation  of  the 
causes  which  produce  the  Tropical  rains.  Hence  our  wettest 
summers  are  those  in  which,  by  the  concurring  effects  of  the 
Sun’s  declination  and  the  currents,  we  partake  the  most  of  the 
Tropical  atmosphere:  and  we  obtain  a  dry  Summer  only  by  ap¬ 
proximating,  in  consequence  of  an  opposite  course  of  winds  or  an 
atmosphere  generally  calm  or  breezy,  to  the  circumstances  of  the 
high  Northern  latitudes.  In  the  one  case,  we  seem  to  be  placed 
in  the  great  general  stream  of  subsiding  air  from  the  South;  in 
the  other,  in  the  air  returning  from  the  North,  after  having  de¬ 
posited  its  excess  of  water.  A  North-west  current  is  therefore 
(li )  Which  the  Header  will  compare  with  that  in  page  135. 
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our  fair-weather  wind;  which  will  bring  us  moderate  weather  and 
sunshine,  so  long  as  it  is  not  interfered  with  by  Southerly  cur¬ 
rents,  and  these  1  have  shown  to  arrive,  when  they  bring  us  rain 
and  thunder,  for  the  most  part  with  an  Easterly  direction:  conse¬ 
quently  in  a  way  the  most  likely  to  mix  with,  and  be  decomposed 
by,  the  prevailing  Westerly  current. 

When  there  exists  a  tendency  to  this  process,  our  Summer 
clouds,  in  consequence  of  the  greater  quantity  and  more  elevated 
situation  of  the  vapour,  exhibit  a  magnificence  approaching  to 
that  of  the  Tropical  sky.  The  Cirrus ,  which  is  usually  the  first 
to  make  its  appearance  after  serene  hot  weather,  nowr  spreads  its 
tufts  to  a  greater  extent,  and  assumes  a  more  dense  appearance 
than  in  spring ;  and  the  Cumulus ,  ever  beautiful  and  of  favour¬ 
able  aspect  when  insulated  in  the  midst  of  sunshine,  now  tends 
constantly  to  inosculate  above,  or  to  become  grouped  laterally, 
with  the  Cirrocumulus  and  Cirrostratus  which  occupy  the  mid¬ 
dle  region.  From  the  mixture  of  these,  and  the  interspersion  of 
a  quantity  of  anomalous  haze ,  in  patches  or  extensive  beds, 
there  results  a  sky  more  readily  remembered  than  described, 
which  is  very  easily  and  suddenly  resolved  into  Thunder-showers. 
The  locality  of  these  is  often  determined  by  the  place  of  a  rapidly 
growing  Cumulus,  which  becoming  a  centre  of  union  for  the  sur¬ 
rounding  looser  portions,  gradually  extends  itself  above  and 
around,  till  it  has  put  on  the  form  of  Cumulostratus ;  the  last 
stage  before  the  explosion  which  decides  the  precipitation  of  the 
water  in  heavy  rain.  This  once  begun,  the  Nimbus ,  with  a  con¬ 
fused  moving  and  spreading  sheet,  increasing  the  obscurity  on 
all  sides,  renders  further  observation  from  below  very  imperfect. 
At  every  interval,  however,  of  some  hours’  duration,  with  the 
same  winds,  the  same  state  of  the  sky  returns  again.  A  tendency 
to  rain  in  such  a  sky,  is  perhaps  as  decidedly  indicated,  by  the 
grouping  of  the  Cirrus  and  haze  in  certain  parts,  in  the  form  of 
the  crown  of  a  Nimbus,  as  by  any  other  symptom  ;  while  the  Cir¬ 
rocumulus ,  which  is  the  proper  natural  index  of  a  rising  tempe¬ 
rature,  is  favourable  to  dryness;  except  as  it  forms  a  part  of  the 
preparatory  machinery  of  Thunder-storms.  In  the  latter  case  it 
is  usually  arranged  on  a  kind  of  arched  base,  mixed  with  the 
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Cirrus  and  Cirrostratus,  and  the  whole  witli  the  haze  above  men¬ 
tioned.  The  immediate  tendency  to  an  Electrical  explosion  is 
always  indicated  to  those  who  have  the  view  of  the  lower  part  of 
the  cloud,  by  a  surprisingly  quick  motion  of  the  loose  ragged 
portions  of  scud  around  it ;  which  seem  in  haste  to  obey  the 
powerful  attraction  of  the  mass,  and  take  their  places  in  the  gene¬ 
ral  arrangement,  on  which  probably  the  effect  depends.  A  Th un¬ 
der-storm  in  profile  on  the  horizon,  in  the  dusk  of  the  evening,  is 
one  of  the  most  sublime  spectacles  in  nature.  Such  is  the  im¬ 
mense  depth  and  extent,  and  the  picturesque  forms  and  complex 
arrangements  of  these  natural  batteries,  before  the  explosions: — 
and  when  these  have  commenced,  it  is  easy,  for  a  while,  to  disco¬ 
ver  the  very  cloud  from  which  each  proceeds,  the  whole  substance 
of  it  becoming,  at  the  moment,  incandescent  with  electric  light. 
In  proportion  as  the  charge  is  drawn  off,  the  high-wrought  forms 
of  the  clouds  disappear,  the  crowns  of  Nimbi  are  spread  out 
above,  and  the  whole  passes  into  the  more  familiar  appearance  of 
a  distant  bank  of  showers ;  which  in  effect  it  now  constitutes. 

Autumn  begins  the  8th  of  the  Ninth  month,  September ,  and 
occupies  90  days.  The  Mean  temperature  is  49*37° — or  11-29° 
below  the  Summer:  the  medium  of  the  day  declines  in  this  sea¬ 
son  from  58°  to  40°. 

The  mean  height  of  the  Barometer  is  29*781  inches;  being 
•096  in.  below  the  mean  of  Summer.  The  range  increases  rapidly 
during  this  season;  the  mean  extent  of  it  is  1-49  inches. 

The  prevailing  Winds  are  the  class  S — W,  throughout  the 
season. 

The  Evaporation  is  6‘444  inches,  or  a  sixth  part  less  than 
the  proportion  indicated  by  the  Temperature.  The  mean  of  De 
Luc’s  hygrometer  is  ^2  degrees. 

The  Mean  Rain  is  7'441  [by  the  long  average  7*49]  inches: 
the  proportion  of  rain  increases,  from  the  beginning  to  near  the 
end  of  the  season.  This  is  the  true  rainy  season  with  us  ;  and 
the  earth,  which  had  become  dry  to  a  considerable  depth  during 
the  Spring  and  Summer,  now  receives  again  the  moisture  required 
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for  springs  and  for  the  more  deeply  rooted  plants,  in  the  following 
year. 

The  changes  in  the  state  of  the  atmosphere  in  Autumn  are  all 
referable  to  one  and  the  same  cause — the  return  of  the  Sun  to 
the  South.  The  heat  declining  daily,  the  store  of  vapour  in  the 
atmosphere  undergoes  a  continued  decomposition ;  the  loss  of 
weight  arising  from  which  is  not  made  up,  as  in  Summer,  by  an 
equal  production  of  new  vapour.  Hence  a  declining  Barometer, 
with  extensive  heavy  rains,  chiefly  in  the  latter  part  of  the  sea¬ 
son.  The  whole  increase,  derived  on  the  average  of  the  Baro¬ 
meter  in  Spring  and  Summer,  is  thus  disposed  of,  and  the  atmo¬ 
sphere  returns  to  its  minimum  weight.  From  the  more  saturated 
state  of  the  air,  the  Evaporation  falls  short  of  the  Temperature; 
and  the  Hygrometer ,  at  the  same  mean  temperature,  exhibits  an 
average  11  degrees  more  moist  than  that  of  Spring. 

The  fore  part  of  this  season  is,  nevertheless,  if  we  regard  only 
the  sky,  the  most  delightful  part  of  the  year,  in  our  climate. 
When  the  decomposition  of  vapour,  from  the  decline  of  the  heat, 
is  as  yet  but  in  commencement — or  while  the  Electricity  remain¬ 
ing  in  the  air,  continues  to  give  buoyancy  to  the  suspended  par¬ 
ticles,  a  delicious  calm  often  prevails  for  many  days  in  succession, 
amidst  a  perfect  sunshine,  mellowed  by  the  vaporous  air,  and 
diffusing  a  rich  golden  tint  as  the  day  declines  upon  the  land¬ 
scape. 

At  this  period,  chiefly,  the  Stratus  cloud,  the  lowest  and  most 
singular  of  the  Modifications,  comes  forth  in  the  evenings,  to 
occupy  the  low  plains  and  valleys,  and  shroud  the  landscape  in 
a  veil  of  mist  until  revisited  by  the  Sun.  So  perfectly  does  this 
inundation  of  suspended  aqueous  particles  imitate  real  water, 
when  viewed  in  the  distance  at  break  of  day,  that  I  have  known 
the  country  people  themselves  deceived  by  its  unexpected  ap¬ 
pearance. 

A  phenomenon  attends  this  state  of  the  air,  too  remarkable  to 
be  passed  over  in  silence,  though  it  belongs  in  strictness  to  ano¬ 
ther  branch  of  Natural  history.  An  immense  swarm  of  small 
Spiders  take  advantage  of  the  moisture,  to  carry  on  their  opera- 
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tions  ;  in  which  they  are  so  industrious,  that  the  whole  country 
is  soon  covered  with  the  fruit  of  their  labours,  in  the  form  of  a 
fine  net-work;  the  presence  of  which  I  have  at  different  times 
noticed  in  my  Journal,  under  the  term  Gossamer.  They  appear 
exceedingly  active  in  pursuit  of  small  insects,  which  the  cold  of 
the  night  now  brings  down ;  and  commence  this  fishery  about  the 
time  that  the  swallows  give  it  up,  and  quit  our  shores.  Their 
manner  of  loco-motion  is  curious :  half  volant,  half  aeronaut,  the 
little  creature  darts  from  the  papillae  on  his  rump  a  number  of  fine 
threads  which  float  in  the  air.  Mounted  thus  in  the  breeze,  he 
glides  off  with  a  quick  motion  of  the  legs;  which  seem  to  serve 
the  purpose  of  wings  for  moving  in  any  particular  direction.  As 
these  spiders  rise  to  a  considerable  height,  in  very  fine  weather 
their  tangled  webs  may  be  seen  descending  from  the  air  in  quick 
succession,  like  small  flakes  of  cotton. 

On  threads  of  stronger  texture,  produced  by  some  of  these 
autumnal  spiders,  and  which  I  have  found  often  extended  from 
tree  to  tree  for  some  yards  in  length,  the  most  minute  dew-drops 
collect  in  close  arrangement,  and  on  the  first  touch  of  the  sup¬ 
port,  run  together  and  fall  down  ;  giving  thus  a  practical  illustra¬ 
tion  of  the  manner  of  the  formation  of  rain  in  the  atmosphere. 
And  both  on  these,  and  on  webs  placed  in  an  oblique  or  vertical 
direction,  on  the  shrubs  and  herbage,  and  formed  with  the  sym¬ 
metry  usually  displayed  by  this  insect,  these  drops  are  occasion¬ 
ally  found  frozen  :  and  a  string  of  little  ice  beads  may  be  taken 
up  from  the  web.  From  the  texture  thus  covered  with  dew, 
the  solar  rays  at  times  reflect  innumerable  little  Irides ,  which 
will  not  be  overlooked  by  those  who  know  how  to  appreciate  the 
smaller  beauties  of  an  autumnal  landscape. 

Nor  should  the  heavy  dews  of  this  season  pass  unmentioned: 
which  I  have  sometimes  found  so  abundant,  as  to  be  capable  of 
daily  measurement  in  the  rain-guage.  See  the  Notes  under 
Tables  XXIV.  and  XXX Vi I. 

In  the  drops  of  dew,  when  of  considerable  size,  under  the 
clear  morning  Sun,  the  Meteorologist  may  find  a  good  instance 
of  the  reflection  and  refraction  which  produce  the  Rainbow. 
He  has  only  to  place  himself  with  his  back  to  the  Sun,  and 
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singling  out  a  particular  drop  which  appears  brilliant  with  any 
colour,  lie  may,  by  changing  his  position  so  as  to  vary  the  angle, 
and  keeping  his  eye  on  the  drop,  draw  out  the  different  prismatic 
tints  in  succession. 

The  latter  part  of  this  season,  and  the  beginning  of  Winter, 
are  more  peculiarly  subject  to  gales  of  wind  from  the  South-west. 
While  our  North-east  breezes  are  plainly  the  result  of  sunshine, 
and  blow  almost  exclusively  by  day,  these  appear  to  prevail 
chiefly  by  night :  the  one  forming  part  of  an  ascending,  the  other 
of  a  subsiding  set  of  currents.  That  our  Westerly  gales  come 
from  above,  is  manifest  from  the  manner  in  which  the  clouds  in¬ 
dicate,  before-hand,  the  increase  and  decrease  of  velocity  which 
they  afterwards  manifest  below.  And  there  seems  no  way  of 
accounting  for  their  occasional  excessive  force,  but  by  attributing 
it  to  the  Westerly  momentum ,  which  the  air  acquires  in  a  higher 
latitude,  by  revolving  in  a  larger  circle  about  the  Earth's  axis, 
and  which  it  may  bring  with  it  when  suddenly  translated  North¬ 
ward.  It  is  even  worthy  of  consideration,  whether  the  sudden 
depressions  of  the  Barometer,  of  a  few  hours’  duration  only, 
which  accompany  these  gales,  and  exhibit  their  minimum  point 
about  the  time  of  the  greatest  force  of  the  wind,  are  not  to  be 
attributed  to  an  actual  loss  of  gravity,  by  the  centrifugal  force 
in  the  air ,  for  the  time. 

However  much  we  may  be  exposed,  at  seasons,  to  these  bois¬ 
terous  visitants,  the  tremendous  concussion  of  the  elements,  pro¬ 
perly  denominated  a  Hurricane ,  is  almost  unknown  in  our  climate. 
Yet  we  may  not  conclude  it  absolutely  exempt  from  real  hurri¬ 
canes.  The  force  of  the  wind  is  occasionally  such  for  a  short 
time,  as  to  give  it  the  characteristic  qualities  of  this  phenome¬ 
non — uprooting  and  breaking  timber-trees,  damaging  solid  build¬ 
ings,  and  rolling  up  or  removing  the  heavy  sheets  of  lead  with 
which  they  are  covered.  See  Tables  XXVI 1 1.  XXXIX. 
LXXVII.  Cl. 

To  produce,  however,  one  of  the  most  memorable  instances  on 
record,  I  shall  make  some  extracts  from  an  old  publication, 
having  the  following  title.  “  The  Storm,  or  a  collection  of  the 
most  remarkable  Casualities  and  Distresses  which  happened  in  the 
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late  dreadful  Tempest  both  by  Sea  and  Land.  London,  1704,” 
12mo.  pp.  2/2.  The  motto,  “The  Lord  hath  his  way  in  the 
whirlwind,  and  in  the  storm,  and  the  clouds  are  the  dust  of  his 
feet.  Nah.  i.  3.” 

The  date  of  this  tempest,  as  to  its  extreme  violence,  is  the 
night  of  the  26 — 27  November,  O.S.  1703,  being  about  the 
time  of  New  Moon.  It  appears  to  have  been  preceded  by  a 
very  wet  season  for  about  six  months. 

“  It  had  blown  exceeding  hard  (says  the  anonymous  compiler, 
who  seems  to  have  been  a  man  of  respectable  rank,  and  careful  to 
have  authorities  for  his  facts)  for  about  fourteen  days  past,  that  we 
thought  it  terrible  weather :  several  stacks  of  chimnies  were  blown 
down,  and  several  ships  lost,  and  the  tiles  in  many  places  blown  off 
the  houses;  and  the  nearer  it  came  to  the  fatal  26th  of  November, 
the  tempestuousness  of  the  weather  increased. 

“On  the  Wednesday  morning  before,  being  the  24th  of  Novem¬ 
ber,  it  was  fair  weather  and  blew  hard :  but  not  so  as  to  give  any 
apprehensions,  till  about  four  o’clock  in  the  afternoon  the  wind  in¬ 
creased,  and  with  squalls  of  rain  and  terrible  gusts  blew  very  furi¬ 
ously.  The  wind  continued  with  unusual  violence  all  the  next  day 
and  night;  and  had  not  the  Great  Storm  followed  so  soon,  this  had 
passed  for  a  great  wind. 

“On  Friday  morning  it  continued  to  blow  exceeding  hard,  but  not 
so  as  that  it  gave  any  apprehensions  of  danger  without  doors. 
Towards  night  it  encreased ;  and  about  10  o’clock  our  Barometers 
informed  us  that  the  night  would  be  very  tempestuous — the  mercury 
sunk  lower  than  ever  I  had  observed  it  on  any  occasion.  It  did  not 
blow  so  hard  till  twelve  at  night,  but  that  most  families  went  to 
bed  :  but  about  one,  or  at  least  by  two  o’clock,  ’tis  supposed,  few 
people  that  were  capable  of  any  sense  of  danger,  were  so  hardy  as 
to  lie  in  bed.  And  the  fury  of  the  tempest  increased  to  such  a 
degree,  that  as  the  Editor  of  this  account,  being  in  London  and  con¬ 
versing  with  the  people  the  next  day,  understood,  most  people  ex¬ 
pected  the  fall  of  their  houses.  And  yet,  in  this  general  apprehen¬ 
sion,  nobody  durst  quit  their  tottering  habitations ;  for  whatever  the 
danger  was  within  doors,  ’twas  worse  without.  The  bricks,  tiles, 
and  stones,  from  the  tops  of  the  houses,  flew  with  such  force,  and 


256 


SUMMRAY. 


so  thick  in  the  streets,  that  no  one  thought  fit  to  venture  out,  though 
their  houses  were  near  demolished  within. 

“It  is  the  received  opinion  of  abundance  of  people,  that  they 
felt,  during  the  impetuous  fury  of  the  wind,  several  movements  of 
the  earth ;  and  we  have  several  letters  which  affirm  it :  but  as  an 
earthquake  must  have  been  so  general,  that  every  body  must  have 
discerned  it;  and  as  the  people  were  in  their  houses  when  they 
imagined  they  felt  it,  the  shaking  of  which  might  impose  upon  their 
judgment,  I  shall  not  venture  to  affirm  it  was  so.  Others  thought 
they  heard  it  thunder.  Tis  confessed  the  wind  by  its  unusual 
violence  made  such  a  noise  in  the  air,  as  had  a  resemblance  to 
thunder; — the  roaring  had  a  voice  as  much  louder  than  usual,  as 
the  fury  of  the  wind  was  greater  than  was  ever  known:  the  noise  had 
also  something  in  it  more  formidable  :  it  sounded  aloft,  and  roared 
not  very  much  unlike  remote  thunder.  And  yet,  though  I  cannot 
remember  to  have  heard  it  thunder,  or  heard  of  any  that  did,  in  or 
near  London,  in  the  countries,  the  air  was  seen  full  of  meteors  and 
vaporous  fi res  ;  and  in  some  places  both  thunderings  and  universal 
flashes  of  lightning,  to  the  great  terror  of  the  inhabitants. 

“From  two  of  the  clock  the  storm  continued,  and  increased  till 
five  in  the  morning ;  and  from  five  to  half  an  hour  after  six,  it  blew 
with  the  greatest  violence.  The  fury  of  it  was  so  exceeding  great 
for  that  particular  hour  and  a  half,  that  if  it  had  not  abated  as  it 
did,  nothing  could  have  stood  its  violence  much  longer.  In  this 
last  part  of  the  time,  the  greatest  part  of  the  damage  was  done. 
Several  ships,  that  rode  it  out  till  now,  gave  up  all — for  no  anchor 
could  hold.  Even  the  ships  in  the  Thames  were  all  blown  away 
from  their  moorings,  and  from  Execution-dock  to  Limehouse-hole  there 
were  but  four  ships  that  rode  it  out:  the  rest  were  all  driven  down 
into  the  Bight,  as  the  sailors  call  it,  from  Hell  wharf  to  Limehouse, 
where  they  were  huddled  together  and  drove  on  shore,  heads  and 
sterns  one  upon  another,  in  such  a  manner  as  any  one  would  have 
thought  it  had  been  impossible. 

“The  points  from  which  the  wind  blew  are  variously  reported 
from  various  hands.  ’Tis  certain,  it  blew  all  the  day  before  at  S\V, 
and  I  thought  it  continued  so  till  about  two  o’clock;  when  as  near 
as  I  could  judge  by  the  impressions  it  made  on  the  house — for  we 
durst  not  look  out — it  veer’d  to  the  SSW,  then  to  the  W ;  and  about 
six  o’clock  to  W  by  N — and  still  the  more  Northward  it  shifted  the 
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harder  it  blew,  till  it  shifted  again  Southerly  about  seven  o’clock ; 
and  as  it  did  so  it  gradually  abated. 

Though  the  storm  abated  with  the  rising  of  the  Sun,  it  still  blew 
exceeding  hard ;  so  hard  that  no  boats  durst  stir  out  upon  the  river, 
but  upon  extraordinary  occasions ;  and  about  three  o’clock,  the  next 
day,  it  encreased  again,  and  we  were  in  a  fresh  consternation. — At 
four  it  blew  an  extreme  storm  with  sudden  gusts  as  violent  as  at  any 
time  of  the  night ;  but  as  it  came  with  a  great  black  cloud  and  some 
thunder,  it  brought  a  hasty  shower  of  rain  which  allayed  the  storm, 
so  that  in  a  quarter  of  an  hour  it  went  off,  and  only  continued  blow¬ 
ing  as  before. 

“This  sort  of  weather  held  all  Sabbath-day,  and  Monday,  till  on 
Tuesday  afternoon  it  encreased  again,  and  all  night  blew  with  such 
fury  that  many  families  were  afraid  to  go  to  bed. — At  this  rate  it 
held  blowing  till  Wednesday  about  one  o’clock  in  the  afternoon 
which  was  that  day  sevennight  on  which  it  began — so  that  it  might 
be  called  one  continued  storm  from  Wednesday  noon  to  Wednesday 
noon.  In  all  which  time  there  teas  not  one  interval  in  which  a  sailor 
would  not  have  acknowledged  it  blew  a  storm ;  and  in  that  time  two 
such  terrible  nights  as  I  have  described.” 

Such  a  tempest  could  not  be  supposed  to  be  limited  to  this 
island — accordingly  it  appears  to  have  spread  over  a  great  part 
of  the  North  of  Europe,  though  no  where  with  equal  impetuosity 
as  with  us.  As  to  the  effects,  they  were  generally  these  :  Over 
most  part  of  South  Britain  and  Wales,  the  tallest  and  stoutest 
timber-trees  were  uprooted,  or  snapt  off  in  the  middle.  It  was 
computed  that  there  were  twenty-five  parks  in  the  several  coun¬ 
ties,  which  lost  a  thousand  trees  apiece — the  New  Forest,  Hants, 
above  four  thousand.  Whole  sheets  of  lead  were  blown  away 
from  the  roofs  of  strong  buildings ;  seven  steeples,  above  four 
hundred  windmills,  and  eight  hundred  dwelling  houses,  blown 
down ;  and  barns,  out-houses,  and  ricks  in  proportion  ;  besides  a 
great  destruction  of  orchards.  About  one  hundred  and  twenty 
persons  lost  their  lives,  on  land ;  among  whom  were  the  Bishop  of 
Bath  and  Wells  and  his  lady,  who  unhappily  lodged  in  a  ruinous 
castle  :  also  the  engineer  who  had  erected  the  then  lighthouse  at 
the  Eddystonc;  who  was  blown  into  the  sea  along  with  the  structure, 
"which  he  had  promised  himself  would  bid  defiance  to  the  elements, 
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At  sea  there  were  few  ships  to  sink — the  previous  terrible 
weather  having  brought  them  into  port  in  very  unusual  numbers 
— but  in  the  harbours  and  roadsteads  of  England,  so  many 
vessels  ran  foul  of  each  other  and  sunk,  or  foundered  at  anchor, 
or  were  driven  on  the  sands,  or  to  sea  where  they  were  never 
heard  of,  that  it  is  computed  eight  thousand  seamen  at  least 
perished  on  the  occasion.  A  vessel  laden  with  tin,  being  left  in 
the  small  port  of  Helford  near  Falmouth,  with  only  a  man  and 
two  boys  on  board,  drove  from  her  four  anchors  at  midnight :  and 
going  to  sea,  made  such  speed  before  the  wind,  almost  without  a 
sail,  that  at  eight  in  the  morning,  by  the  presence  of  mind  of  one 
of  the  boys,  she  was  put  into  a  narrow  creek  in  the  Isle  of 
Wight,  and  the  crew  and  cargo  saved. 

This  run  may  give  us  some  conception  of  the  velocity  of  the 
wind  :  for  if  we  consider  that  the  course  of  the  vessel,  even  by 
the  winds,  could  not  have  been  direct^  but  in  a  large  curve  out¬ 
wards  from  the  coast,  the  rate  at  which  she  went  exceeded  thirty 
miles  an  hour  on  the  average  :  and  that  of  the  wind  must  have 
been  three  or  four  times  greater. 

The  estuary  of  the  Severn,  lying  more  particularly  in  the 
course  of  this  storm,  the  parts  bordering  on  that  river  suffered 
much  by  the  breaking  in  of  the  sea.  The  country  for  a  great 
extent  was  inundated,  the  vessels  driven  upon  the  pasture  land, 
and  many  thousands  of  sheep  and  cattle  drowned. 

To  conclude  this  description,  the  spray  of  the  sea  was  on  this 
occasion  carried  far  inland  in  such  quantities,  as  to  form  little 
concretions  or  knobs  of  salt  on  the  hedges  ;  and  at  twenty-five 
miles  from  the  sea,  in  Kent,  made  the  pasture  so  salt,  that  the 
cattle  for  some  time  would  not  cat  it.  The  total  damage  was 
considered,  by  the  Editor  of  the  work  I  have  been  quoting,  to 
exceed  that  of  the  great  fire  of  London. 


OF  THE  MONTHS. 


Fit  Sc  Month.  January . 

The  Sun  in  the  middle  of  this  Month  continues  about  8  h. 
20  m.  above  the  horizon.  The  Temperature  rises  in  the  day,  on 


OF  THE  MONTHS. 


259 


an  average  of  twenty  years,  to  40*28°  ;  and  falls  in  the  night,  in 
the  open  country,  to  31  36° — the  difference  8  92°,  representing 
the  mean  effect  of  the  Sun’s  rays  for  the  month,  may  be  termed 
the  Solar  variation  of  the  Temperature. 

The  mean  temperature  of  the  month,  if  the  observations  in 
the  city  be  included,  is  38-31°  (i )  But  this  mean  has  a  range, 
in  ten  years,  of  about  10-25°,  which  may  be  termed  the  Lunar 
variation  of  the  Temperature.  It  holds  equally  in  the  decade, 
beginning  with  1797,  observed  in  London,  and  in  that  beginning 
with  1807,  in  the  country.  In  the  former  decade,  the  month  was 
coldest  in  1802,  and  warmest  in  1801:  in  the  latter,  it  was  warm¬ 
est  in  1812,  and  coldest  in  1811.*  I  have  likewise  shown  in  the 
curves  facing  page  39,  that  there  was  a  tendency  in  the  daily 
variation  of  temperature  through  this  month,  to  proceed  in  these 
respective  periods  of  years,  in  opposite  directions.  The  preva¬ 
lence  of  different  classes  of  winds,  in  the  different  periods,  is  the 
most  obvious  cause  of  these  periodical  variations  of  the  Mean 
temperature. 

The  Barometer  in  this  month  rises,  on  an  average  of  ten 
years,  to  30-10  in.  and  falls  to  2897  in- :  ^ie  mean  range  is  there¬ 
fore  1-13  in. ;  but  the  extreme  range  in  ten  years  is  2-38  in. 
The  mean  height  for  the  month  is  about  29‘79  inches,  (k ) 

The  prevailing  Winds  are  the  class  from  West  to  North. 
The  Northerly  predominate,  by  a  fourth  of  their  amount,  over 
the  Southerly  winds. 

The  average  Evaporation  (on  a  total  of  30-50  inches  for 
the  year)  is  0-832  in.,  and  the  mean  of  De  Luc’s  Hygrome¬ 
ter  80. 

The  mean  Rain,  at  the  surface  of  the  Earth,  is  1-959  in.; 

(i)  The  Mean  Temperature  of  the  respective  Months,  and  their  Mean  of 
greatest  heat  by  day  and  cold  by  night,  for  the  Septenary  ending  with  1323,  arc 
given  in  p.  53. 

*  As  the  Temperature  of  the  Month  in  other  years  approaches  near  to 
either  extreme,  the  reader  will  do  well  to  consult  Table  A,  from  whence  these 
results  are  taken,  as  he  proceeds. 

(A)  The  Monthly  Mean  range  and  Extreme  of  the  Barometer,  for  seventeen 
years,  from  IS 1 5  to  1331,  are  stated,  with  a  pair  of  Curves,  at.  p.  7<h 
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and  the  number  of  days  on  which  snow  or  rain  falls,  in  this 
month,  14,4.  ( l.) 

A  majority  of  the  nights  in  this  month  have  constantly  their 
temperature  at  or  below*  the  freezing  point. 

Second  Month.  February. 

Length  of  day  in  the  middle  of  the  month  about  9  h.  55  m. 

Mean  of  greatest  heat  by  day  44G3°,  of  greatest  cold  by  night 
33'70° :  difference,  or  Solar  variation  10-93°. 

Mean  temperature  of  the  month,  the  city  temperature  in¬ 
cluded,  39'6'0°:  difference  in  the  mean,  or  Lunar  variation , 
from  1797  to  1806,  in  London,  7’45°;  from  1807  to  181 G,  in 
the  country,  11-75°.  The  month  was  coldest  in  1800  and  1814, 
and  warmest  in  180G  and  1809- 

The  Barometer  ranges,  on  a  mean,  from  30-42  to  29  07  in. : 
difference  1  35  in.:  but  the  full  range  in  ten  years  extends  to 
2-01  inches.  Mean  height  for  the  month  29'874  in. 

The  prevailing  Winds  are  the  class  from  South  to  West. 

The  proportionate  Evaporation  is  1647  in.  :  and  the  mean  of 
De  Luc’s  Hygrometer  7 5  degrees. 

The  average  Rain  at  the  surface  is  1*482  in.:  and  the  average 
number  of  days  on  which  any  falls,  15,8.  This  is  the  month  in 
which,  on  the  whole,  rain  or  snow  falls  the  oftenest.  The  frosty 
nights  vary  from  three  to  twenty-two,  and  the  average  of  these 
on  ten  years  is  eleven. 

Third  Month.  March-. 

The  middle  day  has  the  Sun  for  about  11  h.  50  m. 

The  mean  heat  rises  by  day  to  48  08°,  and  falls  by  night  to 
35-31°;  the  Solar  variation  is  therefore  12-77°- 

The  Mean  temperature  of  the  month  is  42  01°,  the  London 
observations  included.  The  Lunar  variation ,  in  the  first  decade, 
was  6*74°;  in  the  second  H08°  The  month  the  coldest  in 
1799  and  1807,  and  warmest  in  1801  and  1815. 

The  mean  range  of  the  Barometer  in  this  month  is  from 

(!)  The  -Monthly  Averages  ol‘  ltain  are  extended  to  a  period  of  thirty-four 
years  at  page  1 3G. 
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3040  to  2910,  or  1-30  in.;  the  full  range  for  10  years  being 
180  in.  Mean  height  for  the  month  2987  inches. 

The  prevailing  Winds  are  decidedly  the  class  from  North  to 
East:  and  these  sensibly  impede  the  advance  of  the  Tempera¬ 
ture  (  m.) 

The  proportionate  Evaporation  is  2234  in.  :  and  the  mean 
of  De  Luc’s  hygrometer  67  degrees. 

The  average  llain  at  the  surface  is  T299  in.:  and  it  rains  on 
a  mean,  in  this  month,  only  on  12,7  days. 

There  are,  on  an  average,  twelve  frosty  nights  in  this  month ; 
the  proportion  varies  from  five  to  twenty-three. 

Fourth  Month.  April. 

The  Sun  is  above  the  horizon,  in  the  middle  of  the  month, 
about  13  h.  57  m.  The  Temperature  rises  by  day  to  55  3*]°, 
and  bills  by  night  to  39'42°:  the  Solar  variation  is  consequently 
15-95°. 

The  Mean  temperature  of  the  month  for  London  and  the 
country,  is  4<7'6!°.  It  varied  in  the  first  decade  7 ‘54,  in  the  se¬ 
cond  864°:  the  Lunar  variation  is  therefore  probably  pretty 
uniform.  The  month  was  warmest  in  1793  and  1811,  and  coldest 
in  1799  and  1808. 

The  Barometer  ranges,  on  an  average,  from  30  23  to  29T5 
inches:  the  mean  range  is  therefore  1  08,  but  the  full  range  in 
ten  years  is  l'G2  inches.  Mean  height  for  the  month  2981 4 
inches. 

The  prevailing  Winds  are  still  from  North  to  East:  yet  the 
advance  of  the  Temperature  is  now  somewhat  quicker. 

The  proportionate  Evaporation  is  2g26  in. :  being  little  more 
than  in  last  month:  the  mean  of  De  Luc’s  Hygrometer  is  how¬ 
ever  GO. 

The  mean  amount  of  Rain  at  the  surface  is  1-692  in.:  and  it 
bills  on  an  average  on  14  days  of  this  month. 

During  ten  years,  this  month  never  passed  quite  without  a 

(m.)  This  is  on  the  Decade;  the  Header  may  compare  with  it  the  different 
state  of  the  winds  in  spring  in  the  Septenary ,  by  turning  to  the  Tables  in  pages 
77  and  U0. 
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frosty  night  or  morning,  and  it  has  siv  of  these  on  an  ave¬ 
rage. 

Fifth  Month.  May. 

The  length  of  the  middle  day  is  about  15  h.  35  m.  The  heat 
rises,  on  a  mean,  in  the  day  to  64-06°,  and  falls  in  the  night  to 
46*54°.  Solar  variation  17‘52°. 

The  Mean  temperature  of  the  month,  with  the  city  included, 
is  55-40°:  the  Lunar  variation  in  the  first  decade  was  7-44°;  in 
the  second  10-54°.  The  month  was  warmest  in  1804  and  1811, 
and  coldest  in  1802  and  1816. 

The  Barometer  rises,  on  a  mean,  to  30-25,  and  falls  to  29'34, 
mean  range  0  91  in:  but  the  full  range  in  ten  years  is  1-52  inch. 
Mean  height  for  the  month  29"812  inches. 

The  prevailing  Winds  are  the  class  from  South  to  West :  by 
means  of  which,  in  aid  of  the  sun,  we  get  an  advance  in  this 
month,  upon  the  last,  of  near  eight  degrees,  and  acquire  some 
heat  against  the  coming  of  summer. 

The  proportionate  Evaporation  is  now  3896  in.:  and  the 
mean  of  De  Luc's  Hygrometer  57  degrees. 

The  average  Rain  at  the  surface  is  1822  in.:  and  rain  falls 
on  15,8  days  of  this  month. 

In  five  seasons  out  of  ten,  the  nocturnal  Temperature,  or  that 
a  little  before  sun-rise,  touches  in  this  mouth  once  or  twice  upon 
the  freezing  point. 

Sixth  Month. 

The  length  of  day,  in  the  middle  of  this  month,  extends 
to  about  16  h.  32  m.  The  mean  heat  rises  in  the  day  to 
68-36°,  and  falls  in  the  night  only  to  49’75°:  the  Solar 
variation  is  then  18-61°,  which  is  the  largest  for  the  year;  con¬ 
sistently  with  the  Sun's  greatest  altitude  on  the  21st  of  this 
month. 

The  Mean  temperature  of  the  month,  with  London  included, 
is  59’36°.  It  varies  in  the  ten  years  from  1797  to  1806,  6-44°, 
and  in  the  following  decade  5’80°.  The  Lunar  variation  is 
therefore  pretty  uniform,  and  on  the  whole  at  its  minimum  for 
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the  year.  The  month  was  warmest  in  1798  and  1811;  and 
coldest  in  1797  and  1812. 

The  Barometer  rises,  on  a  mean,  to  3028,  and  falls  to  29'45; 
the  difference  0  83  in. :  but  the  full  variation  in  this  month,  for 
ten  years,  is  T25  inches:  the  mean  height  for  the  month  about 
29‘90  inches. 

The  prevailing  Winds  are  the  class  from  West  to  North. 

The  proportionate  Evaporation  is  3  SO1/  inches,  being  less 
than  that  of  last  month,  the  advance  of  the  temperature  notwith¬ 
standing.  The  mean  of  De  Luc’s  Hygrometer  52  degrees. 

The  mean  amount  of  Rain  is  L920  in. :  the  average  number 
of  days  on  which  any  falls  is  11,8  only,  being  the  lowest  of  any 
month  in  the  year. 

I  meet  with  no  instance,  in  the  course  of  ten  years,  of  a  frosty 
night  or  morning  in  this  month. 

Seventh  Month.  July. 

Length  of  the  middle  day  about  16  h.  5  m.  Mean  highest 
temperature  by  day  71*50°;  mean  lowest  by  night  53-84°.  So¬ 
lar  variation  17'66°. 

Mean  temperature  of  the  month,  for  London  and  the  country, 
62  97°-  The  Lunar  variation  is  nearly  uniform,  being  7' 11° 
for  the  decade  of  observations  in  London,  and  8-40°  for  that  in 
the  country.  The  month  was  hottest  in  1803  and  1808,  and 
coldest  in  1802  and  1812. 

The  Barometer  rises,  on  the  average,  no  higher  than  30-18, 
and  sinks  only  to  29‘49  inches :  the  mean  range  is  therefore 
0-69  in.:  and  the  full  range  being  only  (V99  in.  it  has  in  this 
month  the  smallest  variation  in  the  year.  Mean  height  about 
29‘88  inches. 

Notwithstanding  this  state  of  the  Barometer,  the  class  W — N 
continues  to  include  the  Winds  most  prevalent  in  this  month  : 
and  these,  with  their  antagonists  from  the  South,  occasionally 
blow  with  considerable  force  at  this  season.  See  the  Notes  under 
Table  CXXI. 

The  proportionate  Evaporation  is  4-111  inches;  and  the  mean 
of  De  Luc’s  Hygrometer  again  52  degrees. 
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The  average  Rain  of  the  month  is  2637  inches:  and  rain  falls, 
on  a  mean,  on  16  days  of  this  month. 

Eighth  Month.  August. 

On  the  middle  day  of  this  month  we  have  the  Sun  for  about 
14  h.  32  m.  The  heat  rises  by  dag,  on  a  mean,  to  71'2-3°,  and 
sinks  by  night  only  to  5394°:  we  have  now  the  warmest  nights 
in  the  year,  and  but  little  abatement  of  the  temperature  by  day. 
The  Solar  variation  therefore  keeps  up  to  17'29°;  which  is  a 
degree  and  one-third  more  than  in  the  corresponding  month  in 
spring,  the  fourth.  But  we  are  to  recollect  that,  at  the  present 
season  of  the  year,  the  action  of  the  Sun's  rays  is  considerably 
assisted  by  the  warm  earth,  which  radiates  heat  into  the  air: 
while  in  spring  it  absorbs  every  day  a  proportion  of  the  heat 
which  the  Sun  produces. 

The  mean  heat  of  the  month,  with  London  included,  is  62-90°. 

The  Lunar  variation  is  very  uniform,  being  7'97°  m  the  first 
decade,  and  7 '44°  in  the  second.  The  month  was  hottest  in 
1802  and  1807,  and  coolest  in  1799  and  1812. 

The  Barometer  rises  on  a  mean  in  this  month  to  30T9,  and 
sinks  to  29*43  in.;  the  mean  range  is  consequently  ’76  in.:  the 
full  range  for  10  years  is  102  in.  Mean  height  for  the  month 
29  854  in. 

The  Winds  from  West  to  North  prevail  most  in  this  month 
also. 

The  proportion  of  Evaporation  is  3962  inches,  and  De  Luc’s 
hygrometer  continues  to  average  52  degrees. 

The  average  Rain  of  the  month  is  2-125  inches;  and  it  falls, 
on  a  mean,  in  this  month,  on  16,3  days.  The  rain  in  this,  and 
the  two  preceding  summer  months,  presents  a  very  uniform  ave¬ 
rage,  (when  corrected  for  the  different  elevation  of  the  guages,) 
on  the  two  decades  of  years. 

Ninth  Month.  September. 

The  middle  day  is  about  12  h.  39  m.  from  sun-rise  to  sun-set. 
The  heat,  on  a  mean,  rises  to  65-66°,  and  falls  to  48-67°;  making 
a  Solar  variation  of  16-99°.  This  is  but  a  fraction  of  a  degree 
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less  than  that  of  last  month,  and  4  22°  more  than  in  the  Third 
month.  From  the  different  place  of  the  Equinox  in  each,  the 
Third  is  astronomically  colder  than  th.e  Ninth  month;  but  we 
have  besides,  and  in  a  greater  degree,  a  source  of  inequality  in 
their  temperature,  in  the  absorption  and  radiation  of  heat  by  the 
earth,  already  treated  of. 

The  Mean  temperature  of  this  month  is,  for  London  and  the 
country  together,  57'70°-  The  Lunar  variation  is  nearly  uni¬ 
form,  being  6-61°  for  the  first  decade,  and  5- 98°  for  the  second. 
The  month  was  coldest  in  1003  and  1807,  and  warmest  in  1004 
and  1810. 

The  mean  of  ten  maxima  of  the  Barometer  for  this  month  is 
30  23  in. :  of  ten  minima  29'33  in. :  giving  a  mean  range  of 
•90  in. :  but  the  full  range  on  ten  years  is  F54  in.:  mean  for  the 
month  29  003  in. — the  greater  oscillations  beginning  now  to  come 
on  again,  in  proportion  as  the  temperature  declines,  and  the  cur¬ 
rents  get  more  interchange  of  direction,  Northward  and  South¬ 
ward. 

The  prevailing  Winds  of  this  month  are,  on  the  whole,  the 
class  S — W. 

The  mean  proportionate  Evaporation  is  3068  inches,  and  the 
mean  of  De  Luc’s  Hygrometer  64  degrees. 

The  average  Rain  for  the  month  is  1-921  in.:  and  the  num¬ 
ber  of  days  on  which  any  falls,  only  12,3:  so  that,  on  the  ten 
years  from  1807,  it  is  the  month  which  stands  next,  in  point  of 
dryness  to  the  sixth  ;  the  Third  being,  however,  nearly  equal  to 
it.  It  is  proper  to  remark,  that  on  the  decade  from  1007  t0 
1016,  the  average  rain  for  this  month  is  about  half  an  inch  less 
than  on  the  former  decade;  while  for  the  Third  month,  it  is 
about  as  much  more.  The  translation  of  a  portion  of  rain  from 
the  autumnal  to  the  vernal  equinox  obtained,  therefore,  in  a 
greater  degree  in  the  latter,  than  in  the  former  period. 

In  this  month  we  have  occasionally  a  frosty  night  or  two.  In 
1016,  it  froze  pretty  sharply  on  the  2d  :  in  1015,  on  the  6th  and 
7th  ;  and  in  1007,  by  placing  a  Thermometer  near  the  ground,  I 
detected  a  Temperature  of  26°,  on  the  13th  of  the  month. 
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Tenth  Month .  October. 

The  middle  day  of  this  month  has  the  Sun  for  about  10  h. 
37  m.  The  mean  of  the  greatest  heat  by  day  is  57'06:>,  of  great¬ 
est  cold  by  night  43-51°:  the  Solar  variation  13-55°. 

The  Mean  Temperature ,  for  the  city  and  country,  is  50-79°: 
the  Lunar  variation  of  which  is  smaller,  in  the  decade  for  the 
city,  than  in  any  other  instance  in  these  observations,  being  only 
4*51°:  but  in  the  country  decade  it  amounts  to  9*18°.  I  am  not 
prepared  to  suggest  any  peculiar  cause  for  this  very  small  vari¬ 
ation  in  one  decade,  while  a  mean  one  obtains  in  the  other ;  but 
we  shall  see  a  more  remarkable  instance  of  this  in  the  Twelfth 
month.  The  Tenth  month  was  coldest  in  1797  and  1814,  and 
warmest  in  1804  and  1811. 

The  Barometer  in  this  month  rises,  on  a  mean  to  30-21  and 
sinks  to  29*05  in. :  mean  range  1-16,  full  range  1^2  in  :  mean 
height  for  the  month  29*736  in. 

The  Winds  from  South  to  West  predominate. 

The  proportionate  Evaporation  is  2-208  in. :  and  Dc  Luc’s 
Hygrometer  averages  now  71  degrees. 

The  average  Rain  is  2-522  inches:  it  rains,  on  a  mean,  on 
16,2  days  of  the  month.  The  month  being  somewhat  wetter  in 
the  decade  beginning  with  1807?  than  it  had  been  in  the  preceding 
ten  years. 

The  Tenth  month  is  less  subject  to  frost,  than  we  might  expect 
from  the  advanced  period  of  the  year.  It  has  not  usually  above 
four  nights,  and  sometimes  none  at  all,  with  the  Thermometer 
below  the  freezing  point :  the  warmth  of  the  ground  is  one  ob¬ 
vious  cause. 

Eleventh  Month.  November. 

The  middle  day  of  the  month  extends  only  to  8  h.  49  m.  The 
average  temperature,  however,  rises  to  47*22°,  and  sinks  only 
to  36-49°,  making  a  Solar  variation  of  10-73°;  while  in  the 
First  month,  with  a  mean  day  of  8  h.  20  m.  it  was  but  8'92°.  It 
may  be  necessary,  both  in  this  month  and  the  last,  to  admit  as  an 
additional  cause  of  the  comparative  warmth,  the  heat  given  out 
by  the  great  quantity  of  aqueous  vapour  now  condensed  into 
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Rain:  while  in  Spring,  the  temperature  may  be  proportionately 
kept  clown  by  the  effect  of  Evaporation,  in  which  process  much  of 
the  atmospheric  warmth  occasionally  disappears. 

The  mean  Temperature  for  the  whole  district  is  42*40°.  It 
varies  7*52°  in  the  decade  beginning  with  1797>  anc^  8*14°  in  that 
beginning  with  1807  ;  the  Lunar  variation  is  therefore  nearly 
uniform.  The  month  was  coldest  in  1798  and  1816,  and  warmest 
in  1806  and  1811. 

The  Barometer ,  which  constantly  enlarged  its  movements  in 
receding  from  the  Summer  season,  now  exhibits  the  greatest  de¬ 
pressions.  It  rises,  on  a  mean  to  30*36,  and  sinks  to  28*60 
inches,  making  the  range  in  this  way  1*46  in. :  but  the  full  range 
in  ten  years  is  2*12  inches.  Mean  height  for  the  month  29*7 25 
inches. 

Consistently  with  this  state  of  the  Barometer  we  have  now  the 
South-w*est  winds  oftenest — but  with  a  large  mixture  at  intervals 
of  Northerly  ;  which  average  considerably  above  their  mean. 
Perhaps  the  greatest  interchange  of  these  currents  now  takes 
place  in  our  atmosphere. 

The  proportionate  Evaporation  is  now  reduced  to  1*168  in; 
and  the  mean  of  De  Luc’s  Hygrometer  advanced  to  80  degrees. 

The  mean  Rain  of  this  month  is  2*998  inches  :  it  is  conse¬ 
quently  the  wettest  month  in  the  year  :  and  it  is  observable,  that 
it  was  somewhat  drier  in  the  decade  beginning  with  1807,  than  in 
the  preceding  ten  years.  Rain  falls  on  precisely  half  the  number 
of  days  in  the  month. 

In  this,  and  the  preceding  month,  but  most  in  the  present,  the 
depressions  of  temperature  occur,  which  bring  on  the  cold  of 
Winter  in  our  climate.  It  will  be  seen  that  we  lose  about  eight 
degrees  on  the  mean.  A  gloomy  windy  sky  is  accordingly  the 
prevailing  characteristic  of  the  season ;  but  this  is  not  constant ; 
and  we  have  at  intervals  also  in  this  month,  very  fine  days,  with 
clear  nights  and  hoar-frosts. 

With  regard  to  frosts,  this  month  has  eleven  or  twelve  nights, 
on  an  average,  on  which  the  Thermometer  is  at  or  below  32° ; 
and  the  following  gradation  appears  in  the  number  of  such  nights 
in  the  month,  from  1811  to  1816  inclusive,  viz.  5,  9,  12,  14,  17, 
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20  ;  shewing  the  progressively  increasing  tendency  to  a  low  tem¬ 
perature,  as  this  series  of  years  proceeded. 

Twelfth  Month.  December. 

Our  day  is  reduced,  in  the  middle  of  this  month,  to  about  7  h. 
40  m.  The  average  Temperature  rises  to  42-00°  and  sinks  to 
33  90°.  The  Solar  variation  is  therefore  only  8-70°,  being  the 
smallest  for  the  year  ;  consistently  with  the  Sun's  place  in  decli¬ 
nation. 

The  Mean  temperature ,  with  London  included,  is  38-71°-  It 
varied  in  the  decade  from  1797  to  1800,  to  the  extent  of  14-45°  ; 
and  in  that  from  1807  to  1810,  only  5‘45°.  The  Lunar  variation 
is  therefore  now  the  most  extensive,  and  the  least  uniform.  The 
mean  of  this  month  in  1799,  in  London,  was  34-30°  :  the  month 
had  become  nearly  as  cold  in  the  preceding  year,  having  then 
sunk  in  its  mean  about  7<j  degrees.  In  1800  it  was,  by  the  Lon¬ 
don  observations,  48-75°,  and  by  my  own  at  Plaistow  40"27°.  It 
had  increased  in  the  preceding  year ;  and  a  similar  gradation 
from  cold  to  warmth  in  this  month  took  place  in  the  years  1801 — 
2 — 3,  when  it  was  carried  in  the  last,  to  42'78°.  In  the  latter 
decade,  on  the  contrary,  the  gradation  twice  proceeds,  through 
four  years,  towards  the  lower  extreme. 

13y  returning  to  Tables  I.  II.  the  reader  will  see  the  immediate 
cause  of  the  hibernal  warmth,  in  the  great  prevalence  of  Southerly 
winds,  more  especially  the  SW.  By  these,  the  temperature  of 
the  fore  part  of  the  winter  was  kept  up  nearly  to  the  pitch  of 
spring  :  and  the  notes  present  some  instances  of  the  effects  which 
this  had  on  vegetation.  A  decided  flow  of  air  from  the  South¬ 
ward,  without  almost  the  intervention  of  a  frosty  night,  must  be 
expected  to  produce  a  very  different  mean,  from  a  season  in  which 
most  of  the  nights  are  frosty.  And  the  difference  from  this  cause 
may  be  expected  to  be  greatest,  when  we  have  the  least  of  the 
Sun’s  influence  :  but  the  question,  what  it  is  that  determines  this 
Southerly  current  to  our  district ,  in  one  year  or  scries  of  years 
more  than  another,  remains  to  be  solved. 

The  Barometer  rises,  on  a  mean  to  30-40,  and  sinks  to  28  95 
inches,  giving  a  mean  range  of  1T5  in. ;  the  extreme  range  being 
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2  37  inches,  nearly  as  large  as  in  the  First  month,  which  is  the 
greatest  for  the  year.  The  mean  height  of  the  Barometer  is 
29'745  inches. 

The  Westerly  winds ,  on  the  whole,  preponderate.  The  pro¬ 
portionate  Evaporation  is  1T2  in.  :  and  De  Luc’s  Hygrometer 
continues  to  exhibit  its  winter  mean  of  80  degrees. 

The  average  Rain  is  2*437  inches.  Rain  or  snow  falls  on  17,7 
days  of  the  month  ;  which  is  therefore,  nearly,  the  most  subject 
to  what  is  sometimes  provincially  termed  “  falling  weather.” 

On  an  average  of  ten  years,  about  half  the  nights  in  this  month 
appear  to  be  frosty. 


A  few  things  remain  to  be  noticed,  which  have  been  overlooked 
in  their  proper  places,  and  which  may  suitably  occupy  the  re¬ 
mainder  of  this  sheet. 

1.  Where  the  Notations  of  the  Wind  appear  in  Italics ,  in  the 
column  allotted  to  them  in  the  Tables  of  the  Second  volume,  it 
may  in  general  be  inferred,  that  the  remainder  of  the  observa¬ 
tions  for  the  day  were  borrowed,  together  with  these,  from  the 
Royal  Society’s,  or  some  other  Register,  in  order  to  perfect  my 
averages. 

2.  I  have  given,  in  p.  58  of  this  Volume,  the  reasons  which 
induced  me  to  insert,  on  many  occasions,  the  Notations  by  a 
Second  Thermometer ,  along  with  those  from  which  I  took  my 
Mean  and  Extreme  Results.  I  consider  these,  together  with 
those  of  a  Second  Barometer  and  Rain-guage,  as  affording  a 
general  confirmation  of  the  Results,  while  they  shew  particular 
differences,  or  even  discrepancies,  in  the  observations. 

3.  The  terms  which  I  proposed,  in  1804,  for  the  Modijica- 
tions  of  Clouds ,  were  at  first  sparingly  employed  in  my  ob¬ 
servations  :  I  waited  to  sec  if  the  public  would  sanction  them — 
and  I  wish  not,  at  any  time,  to  see  Registers  crowded  with  these 
observations  beyond  their  proper  use  for  completing  the  history 
of  the  phenomena  of  the  season. 

4.  The  Reader  is  requested  to  compare,  for  himself,  by  the 
help  of  the  Index,  the  very  many  cases  of  storms,  inland  or  on 
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the  coast,  concurring  with  the  depressions  of  the  Barometer ,  re¬ 
corded  in  these  Volumes :  and  on  which  it  would  have  taken  an 
unreasonable  space  to  dwell  particularly.  The  observations  by 
the  Clock ,  which  show  these  depressions  most  perfectly,  begin  at 
Tab.  Cl I.  in  the  Second  Vol.  :  in  1815.  The  like  observation 
applies  to  the  agreement  of  the  heavier  amounts  of  Rain  with 
the  previous  indications. 

5.  He  may  likewise  search  the  papers  and  other  records  (if  in¬ 
clined  to  forward  useful  enquiries  of  the  sort)  for  accidents  by 
explosion  in  Coal  mines ,  coinciding  with  a  depressed  state  of 
the  Barometer — of  which  it  is  believed  there  would  be  found 
many.  The  Extracts  from  the  papers,  inserted  in  my  volumes, 
are  not  to  be  regarded  as  a  collection  of  such  things.  I  took 
them  as  they  came  in  my  way,  in  the  course  of  reading  books,  or 
turning  over  the  file  of  the  News :  using,  of  course,  some 
discrimination,  and  selecting  what  might  illustrate  my  own 
matter. 

6.  The  appearances  consequent  on  a  stroke  of  Lightning , 
related  in  the  Note,  Vol.  ii.  p.  85,  seem  to  indicate  an  effect  of 
the  Electrical  energies,  which  deserves  to  be  more  attentively 
examined.  The  fluid  appears  to  have  the  faculty,  during  its 
passage  to  the  grand  magazine  in  the  earth,  after  an  explosion, 
of  collecting  such  light  bodies  as  fall  in  its  way  into  momentary 
aggregates ;  which  then  explode  and  are  dissipated.  In  the 
present  case,  it  was  probably  the  soot  from  the  chimney  (by  an 
error  of  the  press  made  ‘  sand')  which  afforded  the  substance  of 
the  fire  ball.  And  a  consideration  of  the  effects  may  help  us  to 
explain  many  cf  the  strange  appearances  which  we  read  of  in  the 
accounts  of  such  accidents.  Of  these  I  have  made  a  collection, 
on  which  at  a  future  time  I  may  publish  some  remarks. 

7-  The  accumulation  and  movements  of  the  smoke  of  the  city , 
are  frequently  noticed  in  my  Observations ;  but  I  do  not  recollect 
to  have  stated  my  opinion,  that  it  is  always  electrified  negatively ; 
and  that  the  attraction  exercised  for  such  a  body,  by  clouds  or 
haze  charged  positively,  may  often  account  for  its  being  detained 
and  elevated,  as  we  see  happen.  The  like  cause  may  be  assigned 
for  the  rising  and  floating  of  dust  before  Thunder:  which  it  does 
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to  the  degree  of  thickening  the  air,  and  darkening  the  horizon 
considerably. 


I  shall  not  need,  I  trust,  to  apologize  to  the  Reader,  for  pre¬ 
senting,  at  the  conclusion  of  my  Text,  a  list  of  Errata  :  or  for 
requesting  that  he  will  bestow  the  necessary  pains  and  excuse  the 
disfiguring  of  the  work,  by  correcting  them.  When  I  reflect 
on  the  long  labour  of  composing  and  printing  these  volumes,  and 
the  distance  from  the  press  at  which  I  have  been  obliged  to 
revise,  I  feel  more  cause  to  felicitate  myself  and  him,  that  the 
mistakes  are  so  few,  than  to  complain  that  they  are  so  many. 
I  believe  that  none  arc  left  wdiich  affect  in  any  essential  point  the 
accuracy  of  the  work. 

The  General  Tables  of  Results,  a  Table  of  the  Moon’s  Changes, 
— for  the  use  of  those  who  may  incline  to  pursue  the  subject  of  pe¬ 
riodical  variations  further — and  the  Index,  are  all  that  now  re¬ 
main  :  and  I  may  express  myself  well  pleased  to  take  leave  for  the 
present  of  this  kind  of  writing — anticipating  for  my  Reader 
(if  he  have  perused  as  carefully  as  I  have  written)  the  like  satis¬ 
faction  in  the  like  rational  and  innocent  occupation  of  his  time, 
which  I  have  myself  enjoyed  in  the  composition  of  this  account 
of  the  Phenomena  of  the  Climate  of  London. 


TABLE  OF  ERRATA. 


Vol.  I.  Intr.  xli.  tenussima  read  tenuissima — lxix.  draught  read  drought. 
Pa.  10!!.  280,32  twice.— 139,  effect  read  affect.— 144,  insert  [E]  after  the  last  par. — 
228,  note,  fifth  line,  Megara,  read  Megaris. 

Vo  I..  II.  Pa.  6,  Jan.  9,  under  Evap.  the  result  9  is  omitted,  not  affecting  the  total. 

—  12,  April  12,  Ev.  22,  read  23. 

25,  liar.  Min.  30  02,  read  30-03 

—  20,  Aug.  2,  insert  under  Rain,  7- 

—  28,  T.  No.  2,  at  foot,  read  71*29. 

—  28,  29,  Read  the  total  Evap.  2*98. 

—  42,  Mar.  20,  Evap.  read  14,  and  the  total  3*54. 

Apr.  12,  Transpose  30  05 — 30*29. 

—  84,  Total  Rain,  read  3-38. 

—  84,  Aug.  10,  39*90,  read  29*90. 

—  88,  87,  Total  Rain,  read  T5G  ;  the  probable  total,  a  part  being  de¬ 

ficient,  is  2T7  in. 

—  88,  Sept.  27,  28-78,  read  29*78. 

—  99,  Evap.  total,  read  1*21. 

—  100,  Feb.  8,  Temp.  44,  read  41. 

—  102,  Mar.  8,  insert  dashes  for  the  blanks. 

—  103,  Rain,  total,  read  1*89. 

—  119,  Evap.  total,  read  1*58. 

_  122,  Jan.  15,  29*60,  read  29  80. 

—  144,  July  18,  T.  No.  2,  82,  read  72.  In  notes, parrallel,  read  parallel. 

—  144—158,  At  foot  of  T.  No.  2, 63  73-  read  86-45  —60*88,  read  80-  4 1 

—59-50,  read  78*38 57*88,  read  77*41  ;— 43*13,  read 
54*25  ; — 37'81,  read  55*19. 

—  154,  Dec.  5  and  6,  put  dashes  for  Rain. 

—  155,  Mean  temp.  54*28,  read  42*97  ; — and  53*13,  read  43*13. 

—  188,  Nov.  2,  Bar.  30*04,  read  30  05. 

—  190,  191,  Total  rain,  read  1*05,  and  in  Note  under  Results,  Moon 

read  Mean,  and  two,  read  too. 

—  196,  Total  Evap.  read  1*56. 

—  203,  Line  3,  props,  read  drops. 

—  263,  Results,  22*86,  read  28*86 

—  274,  278,  In  the  heads  XC.  read  CX.  and  XCI.  read  CXI. 

—  304,  At  foot,  B.  29  48,  read  30*06, 

—  354.  Dec.  8,  B.  29*43,  read  28*43,  and  at  foot  28*68,  read  28  43. 

—  400,  Head,  1818,  read  1819. 

Vo i..  III.  —  3,  Results,  insert  Var.  1. 

—  11,  Hygr.  69,  read  66. 

—  48,  Line  1 1 ,  plant,  read  clump  :  and  line  42,  Bcowne  read  Benownc. 

—  74,  Line  20,  Their  ears,  read  the  ears,  and  put  out  the  comma. 

—  77,  Capricorn,  read  Aquarius. 

—  143,  Under  Results,  refer  to  p.  139,  140. 

—  160,  Sept.  30,  T.  56,  read  61. 

—  1 81,  Results  in  the  Evap.,  read  1*19. 

—  189,  Therm,  in.  read  ° 

—  192,  Cuneta,  read  cuncta. 

—  195,  Line  6,  p.  197,  read  191. 

—  244,  Mar.  4,  de'e  Rain  8,  and  put  1  a  day  higher. 

—  283,  Distant,  read  distance. 

—  304  5,  The  max.  65°  doubtful. 

— •  334,  Rain  total,  read  1*79. 

—  339,  The  like,  read  1*61. 


GENERAL  TABLES. 
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MONTHLY  MEAN  TEMPERATURE  in  LONDON 


Y  ear. 

First  Mo. 
Jan. 

Sec.  Mo. 
Feb. 

Third  Mo. 
Mar. 

1  Four.  Mo. 
April 

Fifth  Mo. 
May 

Sixth  Mo. 
June 

1797 

37-32 

37-33 

39-85 

47*4  1 

53-96 

57-56 

1798 

39-62 

39-94 

42-96 

51-60 

56-51 

64-00 

1799 

35  09 

38-21 

39-33 

44-06 

52-41 

58-04 

1800 

38-67 

35-99 

39-41 

50  99 

o* 

© 

to 

57-98 

1801 

41-05 

40-39 

46-07 

47-64 

55-30 

60-85 

1802 

34-62 

40-83 

43-15 

50-98 

52-15 

59-58 

1803 

35-27 

38-27 

44-38 

50-41 

53-01 

59-05 

1804 

44-98 

38-94 

43-23 

46-29 

59-59 

63-46 

1805 

36-17 

40-67 

44-01 

47-98 

52-43 

57-70 

1806 

42-45 

43-44 

42-73 

45-70 

5/-/  / 

62-50 

Greatest  1 
variation  of 
the  Mean  ) 

10-36 

7-45 

6-74 

7-54 

7-44 

6-44 

MONTHLY  MEAN  TEMPERATURE  in  the 

1807 

34-14 

38-37 

36-14 

46-00  . 

56-78 

58-9 1 

1808 

35-99 

35-91 

37-19 

43-05 

59  91 

59-08 

1809 

36-42 

44-92 

43-64 

43-21 

57-01 

58-75 

1810 

35-06 

39-42 

43-19 

48-09 

50-98 

60-21 

1811 

32-64 

42-08 

45-99 

51-69 

61-10 

6 1  -58 

1812 

36-88 

42-37 

40-75 

43-85 

54-75 

55-78 

1813 

34-S4 

43-67 

43-96 

48-36 

56-72 

58-64 

1814 

26-71 

33-17 

37-82 

50-84 

50-56 

55-99 

1815 

32-77 

44-48 

47-22 

48-56 

58-72 

60-11 

1816 

36-13 

33-39 

39-24 

45-21 

51-30 

57-54 

Greatest  ) 
variation  of  J- 
t he  Mean  ) 

10-17 

1 1  -75 

11-08 

8-64 

10-54 

5-80 

[Table  A.  Temp.  ] 
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for  ten  Years,  from  1797  to  1806. 


Sev.  Mo 
July. 

Eight.  Mo. 
Aug. 

Nin.  Mo. 
Sept. 

Ten.  Mo. 
Oct. 

Elcv.  Mo. 
Nov. 

Twel.  Me. 
Dec. 

65-48 

61-80 

56-95 

48-95 

43-39 

42-66 

63-86 

65-62 

5889 

52-17 

41-61 

35-19 

62-32 

60-49 

56-45 

49-67 

44-68 

34-30 

65-58 

66-41 

60-08 

50-04 

44-06 

40-03 

63-01 

65-36 

61-11 

52-72 

41-96 

37-49 

59-14 

67-56 

60-23 

52-48 

42-38 

39-30 

66-28 

64-57 

55-14 

51-07 

43-70 

42-78 

62-80 

63-19 

61-75 

53-46' 

45-93 

37-14 

62-09 

64-99 

61-71 

49 '59 

41-76 

40-75 

63-96 

64-51 

59-49 

53-19 

49-13 

48-75 

7-14 

7-07 

6-61 

4-51 

7-52 

14-45 

COUNTRY  for  Ten  years,  1807  to  1816. 

64-72 

65-27 

53-08 

53-06 

37-54 

36-39 

67-19 

63-51 

56-41 

47-27 

44-13 

34-96 

61-14 

61-49 

57-46 

50*47 

39-63 

40-41 

61-25 

61-62 

59-06 

51-01 

44-34 

39-85 

61-84 

59-33 

5783 

5604 

45-40 

38-75 

58-79 

57-83 

55-45 

49-41 

41-53 

35*5 1 

63-50 

61-33 

57'69 

48-67 

41-33 

38-43 

64-75 

62-17 

55-68 

46-86 

39-85 

40-20 

61-09 

61-94 

55"38 

49-70 

38-34 

36-25 

\ 

59-74 

59-00 

54-21 

49-95 

37-26 

35-89 

8-40 

7-44 

5-98 

9-18 

8-14 

5-45 

MONTHLY  MEAN  TEMPERATURE  in  the  COUNTRY 


Year. 

First  Mo. 
Jan. 

Sec.  Mo. 
Feb. 

Third  Mo. 
Mar. 

Four.  Mo. 
Apr. 

Fifth  Mo. 
May. 

Sixth  Mo. 
June. 

1817 

38-87 

42*91 

40-25 

43-25 

49-11 

61-21 

1818 

38-32 

34-25 

39-87 

45-90 

53-24 

64-25 

1819 

39-08 

39-25 

43-87 

48-65 

55-25 

59-11 

1820 

30-50 

36-10 

41-38 

49-38 

54-69 

5795 

1821 

38-17 

34-21 

42-76 

5012 

50-22 

55-32 

1822 

39-19 

43-32 

47-34 

4917 

57-51 

64-68 

1823 

30-63 

38-66 

41-26 

45-48 

56-42 

57-30 

1824 

36-95 

39-05 

40-05 

46-35 

51-06 

5856 

1825 

38-59 

38-07 

39-70 

49-33 

54-63 

59-51 

1826 

33-19 

42-59 

42-32 

50-50 

52-53 

64-60 

1827 

34-15 

32-66 

41-24 

49-65 

55-32 

60-91 

1828 

40-66 

41-50 

45-22 

49-08 

58-03 

63  05 

1829 

32-98 

39*32 

39-32 

46-20 

55*79 

60-78 

1830 

30-97 

35*55 

46-11 

49-55 

56-63 

57-74 

1831 

34-61 

4 1  55 

44-76 

50-90 

53-51 

6 1  -05 

(Jreatest  ^ 
variation  oU 
the  Mean.  | 

In  Fifteen 

10-16 

years. 

10-78 

8-02 

7-05 

8-92 

9-28 

In  Twenty 

13-95 

live  years. 
12-26 

11-20 

8-64 

1 1  -99 

9  36 

for  Fifteen  Years,  from  1817  to  1831.  |  TABLE  A  2.  Temp.] 


Sev.  Mo. 

J  uly. 

Eighth  Mo. 
Aug. 

Ninth  Mo. 
Sept. 

Tenth  Mo. 
Oct. 

Elev.  Mo. 
Nov. 

Twel.  Mo. 
Dec. 

Av. 

59-55 

57-84 

56-90 

43-16 

46-68 

34-55 

47-857 

67-47 

62-45 

57-11 

52  93 

47-45 

35*92 

49-847 

64-74 

65-88 

59-00 

49-47 

39  81 

3412 

49-853 

61-13 

61-51 

55-36 

47-38 

40-80 

39-24 

47-951 

59-59 

63-56 

60-95 

50-71 

47-38 

43-35 

49-695 

63-61 

62-53 

56-05 

51-79 

46-65 

33-55 

51-282 

61-06 

61-71 

56-10 

47-66 

43-11 

39-82 

48-267 

64-10 

62-40 

59-35 

49-1 1 

45-61 

41-20 

49-482 

66-85 

65-06 

62-88 

52-10 

40-55 

42-52 

50-846 

67-00 

66-72 

59-07 

52-93 

4110 

42-16 

51-226 

65-97 

61-43 

59-05 

53-43 

43-00 

44-08 

50-324 

65-34 

62-34 

59-55 

50-58 

44-56 

4509 

52-083 

61-80 

59-74 

54-38 

48-15 

38-78 

32-67 

47-492 

64-35 

59-38 

54-50 

51-13 

43-55 

35-43 

4S-741 

64-93 

64-82 

58-67 

55-68 

42-75 

41-70 

51-244 

7-94 

8-11 

S-50 

10-27 

8-67 

12-42 

8-68 

8-89 

9-80 

12-88 

10-19 

12-42 

EXTREMES  of  TEMPERATURE,  in  each  Monti] 


Year 

First  Mo. 
Jan. 

Second  Mo. 
Feb. 

Third  Mo. 
March. 

Fourth  Mo. 
April. 

Fifth  Mo. 
May. 

Sixth  Mo. 
June. 

1 807 

51°NW.  SW 

57°  W.  SW 

00°  Var. 

80°  SW  a  E 

85°  Var.  a  E 

79° NW  a  NE 

1 13  W  a  NW 

18  N 

18  NW  a  N 

22  N 

87  Var.aSW 

42  NW 

1808 

51  SW  a  S 

52  SW 

54  E 

GO  W 

39  NE 

70  W.  NW 

+  12  NW 

17  N 

18  E  a  NE 

22  NW 

38  Var.  E 

44  SW.  NW.  A 

1809 

50  S 

57  SW 

00  S 

59  W  a  SW 

80  SE 

79  E  a  SE 

+  18  E 

29  W 

31  E.  S 

14  NW 

33  W  a  NW 

42  SW 

1810 

51  SW 

50  SW 

00  SW 

75  NE 

74  E 

83  NE  a  SE 

+  10  NW  a  N 

11  NW  a  N 

24  E  a  NE 

30  NE 

32  N 

37  NE 

1811 

51  NW 

54  S.  SE 

02  Var.  NE 

77  SE 

84  E 

•88  Var.  a  S 

+  14  NW 

25  NW 

20  Var.  NE 

20  N 

39  NE  a  E 

43  N 

1812 

50  S 

54  S 

59  SW 

58  V.  NW.  NE 

70  SE 

75  NW 

20  NW 

20  E  a  N 

24  NE 

25  NE 

32  Var.  a  NE 

39  N 

1813 

50  SW 

57  SW  a  S 

07  NW.  SW 

09  E 

78  NW  a  S 

•85  E.  NE 

20  Var.  a  N 

30  Var.  NW 

24  NE 

27  SW 

30  W 

37  N 

1814 

41  SE.  SW 

50  SW.  S 

00  SW 

74  SE  a  N 

70  SE.  NE 

85  V'  a  E 

+  8  NW.  N 

18  NE.  SE.  E 

21  E.  NE 

32  SW.  NE 

31  NW 

30  NE 

1815 

44  NW 

57  w 

73  Var.  SW 

70  SE 

•80  NW 

*80  E  a  SW 

+  17  Var.  N 

25  W  a  NW 

29  W  a  NW 

28  N 

34  W  a  NW 

38  NE 

1810 

50  W  a  SW 

53  SW 

53  SE 

70  E.  NE 

72  NE 

78  NE.  Var. 

21NW.SE.SW 

+-5  E  a  N 

25  E 

20  E  a  SE 

29  NW 

30  NW  a  N 

Notes:  the  mark*  denotes  the  greatest  elevation  oft 
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for  Ten  Years,  with  the  attendant  Winds.  [TABLE  B.  Temp.] 


Seventh  Mo. 
July. 

Eighth  Mo. 
Aug. 

Ninth  Mo. 
Sept. 

Tenth  Mo. 
Oct. 

Eleventh  Mo. 
Nov. 

Twelfth  Mo. 
Dec. 

*87°  Var. 

82°  E 

72° W.  NW 

69°  SW 

55°  SW  a  N 

54°  SW 

39  E 

46  W 

26  N 

33  N 

22  NW 

17  NW 

*96  S 

80  SW 

71  NE 

65  SW 

56  S 

53  NW  a  SW 

44  NE 

43  S 

34  NW  a  N 

34  NW 

25  Var.  a  NE 

14  N 

81  NE 

*82  E  a  SE 

74  Var.  Ely 

67  NE 

53  N 

54  SW 

41  NW 

45  SW 

35  NW 

27  NW 

22  NW 

28  Var.  SW 

81  Var.  Wly. 

83  NE  a  NW 

*85  E  a  SE 

71  E 

58  SW 

52  Wly. 

41  SW 

40  NW 

38  N  a  E 

27  NW 

29  W 

25  SW  NW 

80  Var.  a  SE 

76  NE.  S.  SW. 

80  Var.  E 

73  S 

62  SW 

54  SW.  W 

43  NW 

42  NW 

39  W 

38  S 

25  E.  NW 

21  SW.  N 

75  SE.  W 

*78  SE 

73  W  a  SW 

69  NW  a  SW 

55  SW 

52  S 

41  NW 

43  N 

34  NW 

32  SW 

24  W 

fl8NE 

82  S 

80  SW 

75  S 

66  W.  SW. 

58  SW 

54  SW 

42  NW 

40  N 

40  NE 

27  Var.  a  NW 

25  E 

-f-19  E.  NW 

*91  SE 

80  NW 

75  SW  a  SE 

67  SW  a  SE 

54  SW 

56  SW 

42  NW 

37  N 

33  NE  a  N 

24  NW  a  N 

19  NW  a  N 

25  SW 

*80  W 

79  SW 

79  SE 

66  S 

57  SW.  S 

53  SW.  SE 

42  N.NE.NW 

43  SW 

31  NE 

32  E 

18  NW 

21  SW 

*81  SW  a  SE 

71  SE 

74  S 

68  SE 

56  W 

50  S 

41  NW 

44  NE.  E 

30  NW 

29  SE 

17  NE 

14  N 

ar,  and  the  mark  f  the  greatest  depression. 
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EXTREMES  of  TEMPERATURE  in  each  Month 


Year 

First  Mo. 
Jan. 

Second  Mo. 
Feb. 

Third  Mo. 
March. 

Fourth  Mo. 
April. 

Fifth  Mo. 
May. 

Sixth  Mo. 

J  une. 

1817 

52°  SW 

1!)  Var. 

55°  SW 

28  NAV 

59°  NAV 

17+N 

G1°NAV 

25  N 

72°  SE 

32  NAV 

*86°  NE  a  SE 
34  AA' 

1813 

53  SW.  W 

21  NE 

52  SAV 

20  NW 

53  SE 

27  N  E’ly 

68  SAV 

22  NE 

74  NAV 

33  NE 

89  NW 

43  E 

181!) 

53  SW 

22  SE 

62  S\V 

18  NAV 

59  SAAr.  AV 

24  N  E’ly 

68  AV.  N. 

25  E 

77  E  a  SE 

31  NE 

78  NAV 

37  SAV 

1820 

52  SW 

Of  E 

53  S’ly 

15  NE 

63  NAV 

21  N 

72  Var.  a  SE 
28  NAV. 

78  SE 

26  NE 

*91  NAV 

38  NAV 

1821 

52  SW 

22  E 

52  SAV 
+  18  E 

58  SAV 

24  N’ly 

78  E 

27  NAV 

73  SAV 

29  N 

*81  SAV 

34  NE 

1822 

54  SW 

24  NW 

56  SW 

22  SAV  a  NAV 

72  SAV 

28  SAV 

68  S 

27  NE 

81  SEJ 

33  NE 

*92  SE 

40  N 

1823 

50  SE 
+  4  SW** 

52  SW 

27  E 

63  E 

24  NAV 

66  SAV 

25  E 

78  S’ly 

33  E 

79  N 

38  NE 

1824 

54  W 

fl9  SW  a  N 

54  W 

24  E 

58  NAV 

23  NE 

73  SAA’ 

25  NAV 

76  SAV 

29  NAV 

85  N 

34  NE  N 

1825 

54  S  W  W 

24  Var.  a  N 

52  E.  SAV 

25  NW 

58  E 

+21  NE’ly 

69  N’ly 

25  E 

80  AV 

32  NE 

85  NE 

35  NE 

182G 

47  NW 
+  10  AV 

58  S 

20  NE 

70  E 

24  NAV, 

70  NAV.  SE. 
25  NAV 

76  SE 

28  NE 

*92  SE 

43  NE 

1827 

50  AV.  SAY 

12  NAV 

57  SE 
+  10  NAV  E 

GO  NAV 

25  N’ly 

79  SE 

24  SAV j 

79  NAV 

30  E 

80  NE 

36  NAV 

1828 

++64  AV 
+24  E 

65  SAA’ 

25  NAV 

65  SAV 

25  NAV.  NE 

77  SAV  NE 
29  N  E 

77  SE 

35  NE 

87  SE 

44  NAV.  E 

182!) 

48  NW 

18  NE.  NAA'; 

52  E 

18  E 

64  SAV 

18  NAV 

62  E 

27  NAV 

*81  NAV 

38  E.  SE 

*81  SAV 

36  NAV 

1830 

43  N 

11  N.  NAV 

57  AV 
+  8  NE 

72  AV 

26  E 

76  SE 

21  NAV 

81  SE 

33  SE 

78  SE 

38  NE 

1831 

48  SAV  E. 

+  18  N 

61  SE 

1!)  S** 

65  NE* 

27  NAV 

69  NAV 

31  N 

77  SE 

26  NAA' 

80  AV.  SAV 
40  NE 

Notes. — +  This  high  temp,  came  in  with  five  days  of  SE  winds.  Jin  the  midst  of  a  course  of 
midst  of  Northerly  winds.  *„  After  68°  with  SE.  *„"  On  the  14th  92°  SW  ;  on  the  15th  95°  S  ; 
the  course  of  the  month  by  13°  with  E,  twice.  ++  Preceded  by  SE  and  SW  winds,  with  much 
SE  after.  **  Three  days  obs.  E.  SW.  N.  *  Followed  by  four  days  NW. 
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for  Fifteen  Years,  with  the  attendant  Winds.  [TABLE  B  2.  Temp,  j 


Seventh  Mo. 

Eighth  Mo. 

Ninth  Mo. 

Tenth  Mo. 

Eleventh  Mo. 

Twelfth  Mo. 

July. 

Aug. 

Sept. 

Oct. 

Nov. 

Dec. 

76°  S 

75°  NW 

76°  SE.  E 

57°  S.  NE 

59°  SAY 

54° SAY 

42  NAY 

34  S  W 

33  AV 

24  AY 

32  AY 

18  E’ly 

*93  SE 

*93  E  a  SE 

75  S. 

71  SAY 

61  SAY 

54  S’ly 

44  N’ly 

43  N’ly 

39  NAY 

31  SE 

30  S 

+  16  NAY 

*86  SW 

*86  NE 

82  E.  a  SE 

77  S’ly 

55  SAY 

56  SAV 

42  NW 

43  W 

33  N 

22  NAY 

21  NAY 

+  10  N 

8G  S 

81  SW 

82  N 

62  NE.  S 

57  SAY 

57  E 

40  N 

38  SW  b  N 

29  NAV 

25  N 

23  NAY 

21  NE 

78  E  a  SE 

84  S  NW 

78  SAY 

68  SAY 

63  AY 

55  S 

3G  NE 

45  NW.  S.E 

44  NAY.  AY 

31  SAY 

28  AY 

27  NAY 

84  NW* 

84  E.  NW 

77  NAY 

69  SE 

62  SAY 

49  SAY 

44  N 

41  W 

33  NE 

30  NAY 

28  N 

+  14  E 

78  W.  N 

*82  NW 

77  AY.  S 

65  SE 

58  E 

54  SW 

44  NW 

44  NW 

29  NAY 

28  NAY 

21  E 

26  NAV 

*88  NW 

82  E  b  SE 

8G  E  a  SE 

69  SAY*, 

58  AY 

54  AV.  SAV 

42  NE 

43  NW 

27  NAY 

25  AY 

25  NAY 

24  NAY 

*  97  SE\* 

92  E 

84  NE 

68  S’ly 

58  NAAr.  SAY 

58  AY.  SAY 

40  NE 

44  NWb  N 

41  NAY 

25  N 

22  NW 

25  SAY.  b  NW 

89  E 

88  E 

76  NAY.  S 

71  SE 

54  SAY 

55  SE 

44  NE 

46  NW 

32  E 

28  SAY 

20  AY 

28  NAY 

88  SW 

*89  SE 

76  S 

70  NE 

60  NAY 

60  NE 

43  E.  SE 

41  SE.  N’ly 

43  NE 

32  NE.  AY 

19  NAY 

28  N  VV 

*  89  SE 

79  NW.  SE 

81  AY 

72  NAY 

65  SE 

65  SW 

50  SW.N’ly 

43  NE 

37  NE.  E 

29  NE 

+24  N  AY 

27  NAY 

78  SW 

79  SE 

68  NAY 

64  SAV 

52  SAY.  SE 

47  SAY 

40  N 

40  W  a  NW 

33  NAY 

30  NAY 

21  NAY 

+  16  NE 

*90  SE 

78  SE 

72  SAY 

71  SAY 

59  AV.  S 

52  NE 

45  NW 

3G  NW 

34  NAY 

28  SE* 

24  NAV 

12  NAV 

*87  NE 

82  E 

76  AY’ly 

71  SAY 

58  AY’ly 

57  SE 

48  Var.*„ 

4G  SW* 

38  SE 

34  SE 

24  NE 

25  N 

'N’ly  winds.  *  This  observation  is  doubtful  :  the  Temp,  at  Tottenham  rose  only  to  /o°.  **  In  the 

on  the  lGth  91°  N  ;  on  the  17th  92°  E ;  on  the  18th  97°  SE  ;  on  the  19th  95°  SE.  §  Followed  in 
rain.  *  Preceded  by  E,  followed  by  N.  *,  Followed  by  NF..  *  After  SE.  *,*  E  before,  and  68° 
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HIGHER  MEAN  IN  LONDON. 


Year. 

1  Jan. 

2  Feb. 

3  March 

4  April 

5  May 

U  June 

1797 

40-00 

42-46 

45-70 

54-06 

61-96 

65-93 

1798 

43-16 

44-78 

48*45 

59-10 

64-32 

72-80 

1799 

38-12 

42-60 

43-70 

49-06 

59-35 

• 

65-66 

1800 

41-64 

39-28 

44-12 

56*36 

64-31 

64-83 

1801 

44-97 

43-96 

51-35 

55-46 

63-35 

68-90 

1802 

38-09 

44-67 

49-61 

58-63 

60-54 

67-56 

1803 

37-45 

42-00 

49-87 

57-30 

59-35 

65-50 

1804 

47-84 

43-00 

48-09 

51-73 

66-77 

71-80 

1805 

38-87 

44-82 

49-67 

54-56 

59-90 

65-20 

1806 

46-00 

47-53 

46-54 

51-10 

65-67 

70-90 

Average  of  1 
ten  years  j 

41-61 

43-51 

47-71 

54-73 

62-55 

67-90 

Year 

7  July. 

8  Aug. 

J)  Sept. 

10  Oct. 

1 1  Nov. 

12  Dec. 

1797 

74-80 

70-03 

63-55 

53-61 

48-03 

46-32 

1798 

7 1  -64 

73-25 

65-26 

57-32 

45-40 

38-00 

1799 

69-06 

67-61 

62-70 

54-35 

48-26 

36-32 

1800 

74-42 

75-19 

66-03 

55-25 

48-13 

43-00 

1801 

70-93 

73-38 

66-63 

57-74 

.  45-46 

41-06 

1802 

66-96 

76-35 

68-46 

58-67 

45*66 

42-77 

1803 

74-67 

72-64 

63-43 

56-19 

47-70 

45-38 

1804 

69-71 

70-03 

68-50 

58-54 

48-80 

39-83 

1805 

69-09 

71-96 

68*56 

5419 

45-56 

44-00 

1806 

70-70 

71-87 

66-03 

58  03 

53-06 

51-06 

Average  of  ) 
ten  years  j 

7119 

72-23 

65-91 

56-38 

47-60 

42-77 

the  Year....  5617 
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HIGHER  MEAN  IN  THE  COUNTRY. 


Y  ear. 

1  Jan. 

2  Feb. 

3  March 

4  April 

5  May 

6  June 

1807 

40-42 

45-71 

43-35 

55-80 

65-06 

69-33 

1808 

41-12 

4 1  -55 

43-00 

50-50 

70-29 

68-43 

1809 

40-51 

50-71 

50-64 

50-20 

67-51 

68-20 

1810 

38-58 

44-64 

49-51 

5713 

61-06 

71-96 

1811 

37-45 

47-50 

54-70 

6113 

70-54 

71-83 

1812 

41-54 

47-58 

46-93 

52-20 

62-87 

64-20 

1813 

39-16 

49-57 

51-67 

58-10 

65-64 

69-53 

1814 

37-19 

39-10 

43-74 

61-63 

61-03 

64-93 

1815 

32-55 

50-64 

55-09 

58-30 

69-90 

72-40 

1816 

4M6 

40-69 

46-00 

55-20 

60-90 

67-36 

Average  of  ) 
ten  years  f 

38-96 

45-76 

48-46 

.  56-02 

65-48 

68-82 

Year. 

7-  July. 

8.  Aug. 

9.  Sept. 

10.  Oct. 

11.  Nov. 

12.  Dec. 

1807 

75-19 

74-67 

62-13 

60-03 

42-83 

41-25 

1808 

77-87 

72-51 

64-06 

53-96 

50-00 

39-35 

1809 

69-87 

69-22 

64-23 

5712 

44-96 

45-42 

1810 

70-35 

71-06 

68-03 

58-80 

49-63 

44-32 

1811 

69-80 

67-80 

68-00 

63-00 

51-50 

44-48 

1812 

66-52 

64-38 

64-70 

56*93 

46*76 

39-22 

1813 

74-22 

72-06 

66-23 

55-96 

47-70 

42-19 

1814 

75-19 

71-87 

66-10 

5606 

46-20 

45-38 

1815 

71-48 

72-16 

67-66 

58-00 

44-76 

42-03 

1816 

67-61 

66-71 

63-10 

57-61 

44-13 

41-83 

Average  of  1 
ten  years.  } 

71-81 

70-24 

65-42 

57-74 

46-85 

42-55 

the  Year.  . . . 


tr 


56-51 
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LOWER  MEAN  IN  LONDON. 


Year. 

1  Jan. 

2  Feb.  3  March 

4  April 

5  May 

6  June 

1797 

34-64 

32-21 

34-00 

40-76 

45-96 

49-20 

1798 

36*09 

35-10 

37-48 

44-10 

48-70 

55-20 

1799 

32-06 

33-82 

34-96 

39-06 

45-48 

50-43 

1800 

35-71 

32-71 

34-70 

45-63 

49-74 

51-13 

1801 

37-13 

36-82 

40-80 

39-83 

47-25 

52-80 

1802 

3116 

37-00 

36-70 

43-33 

43-76 

51-60 

1803 

3309 

34-57 

38*90 

43-53 

46-67 

52-60 

1804 

42-13 

34-89 

38-38 

40-86 

52-41 

5513 

1805 

33-48 

36-53 

38-35 

41-40 

44-96 

50-20 

1806 

38-90 

39-35 

38-93 

40-30 

49-87 

54-20 

Average  of  } 
ten  years  J 

35-44 

35-30 

37-32 

41-88 

47-48 

52-25 

Year. 

7  July 

8  Aug. 

9  8ept. 

10  Oct. 

11  Nov. 

12  Dec. 

1797 

56-16 

53-58 

50-36 

44-29 

38-76 

39-06 

1798 

56-09 

58-00 

52-53 

47  03 

37-83 

32-38 

1799 

55-58 

53-38 

50-20 

45-00 

4110 

32-29 

1800 

56-74 

57-64 

54-13 

44-83 

40-00 

37-06 

1801 

55-09 

57-35 

55-60 

47-70 

38-46 

33-93 

1802 

51-32 

58-77 

52-00 

46-29 

3910 

35-83 

1803 

57-90 

56-51 

46-86 

45-96 

39-70 

40-19 

1804 

55 ’90 

56-35 

55-00 

48-38 

43-06 

34  45 

1805 

55-09 

58-03 

54-86 

45-00 

37-96 

37-51 

1806 

5713 

57-16 

52-96 

48-35 

45-20 

44-80 

Average  of^ 
ten  years,  j 

55-70 

56-67 

52-45 

46-28 

40-11 

36-75 

the  Year  ....  44-80 
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LOWER  MEAN  IN  THE  COUNTRY. 


Year. 

1.  Jan. 

2.  Feb. 

3.  Mar. 

4.  April 

5.  May 

6.  June 

1807 

27-87 

31-03 

28-93 

36.20 

48-51 

48-50 

1808 

30-87 

30-27 

31-38 

35-60 

49-54 

49-73 

1809 

32-32 

39-14 

36-64 

36-23 

46-51 

49-30 

1810 

31-54 

34-21 

36-87 

39-06 

40-90 

48*46 

1811 

27-83 

36-67 

37-29 

42-26 

51-67 

51-33 

1812 

32-22 

37-17 

34-58 

35-50 

46-64 

47-36 

1813 

30-32 

37-78 

36-25 

38-63 

47-80 

47-76 

1814 

28-35 

27-25 

31-90 

40-06 

40-09 

47-06 

1815 

20-87 

38-32 

39-35 

38-83 

47-54 

47-83 

1816 

31-10 

26-10 

32-48 

35-23 

41-71 

47-73 

Average  of  ) 
ten  years.  / 

29-33 

33-79 

34-57 

37-76 

46-09 

48-50 

Year. 

7.  July 

8.  Aug. 

9.  Sept. 

10.  Oct. 

11.  Nov. 

12.  Dec. 

1807 

54-25 

55-90 

44-03 

46-09 

32-26 

31-54 

1808 

56-51 

54-51 

48-76 

40-58 

38-26 

30-58 

1809 

52-41 

53-77 

50-70 

43-83 

34-30 

35-41 

1810 

52-16 

5219 

50-10 

43-22 

39-06 

35-38 

1811 

53-87 

50-87 

47-66 

49-09 

39-30 

33-03 

1812 

51-06 

51-29 

46-20 

41-90 

36-30 

31-80 

1813 

52-78 

50-61 

49-16 

41-38 

34-96 

34-67 

1814 

54-32 

52-48 

45-26 

37-67 

33-50 

35-03 

1815 

50-70 

51-83 

43-10 

41-41 

31-93 

30-48 

1816 

51-87 

51-29 

45-33 

42-29 

30-40 

29-96 

Average  of  1 
ten  years.  J 

52-99 

52-47 

47-03 

42-74 

35-03 

32.79 

the  Year  ....  4110 
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MEAN  TEMPERATURE  of  every  day  in  the  year, 


First  Mo. 
Jan. 

Sec.  Mo. 
Feb. 

ThirdMo 

Alar. 

Four  Mo. 
April. 

FifthMo. 

May. 

Sixth  Mo 
June. 

1 

37-15 

39-65 

42-05 

44-35 

|  5 1  00 

|  56-00 

2 

37-90 

|  40-45 

|  43-75 

45-50 

52-25 

56-70 

3 

37-70 

40-85 

43-50 

45*40 

51-30 

59-05 

4 

38-20 

38-17 

42-20 

46-85 

52-55 

59-55 

5 

39-30 

38  05 

40-37 

46-80 

53-40 

59-45 

6 

38-20 

36-70 

40-00 

46-87 

55-10 

59-30 

7 

37-00 

35-40 

38-87 

47-95 

55-30 

59-95 

8 

37-20 

35-30 

39-30 

48-80 

54-90 

59-90 

9 

36-30 

39-00 

39-15 

48-05 

54-40 

6115 

10 

35  -  55 

39-00 

39-70 

48*75 

53*50 

6115 

11 

34-85 

3765 

40-70 

47-40 

53-47 

58-70 

12 

34-00 

35*75 

41-20 

46-12 

52-90 

58-25 

13 

36-25 

36-65 

40-50 

45-90 

51-60 

59-70 

14 

39-30 

35-90 

42-75 

47-27 

51  -05 

60-35 

15 

39-00 

38-30 

42-97 

49-52 

52-20 

59-60 

16 

38-10 

37-55 

41-72 

49-75 

60-50 

17 

39-00 

38-00 

42-60 

49-80 

54*55 

6110 

18 

40-20 

38-25 

42-75 

50-15 

55  00 

6 1  -35 

19 

41-70 

38-05 

41-05 

50-50 

55-50 

60-55 

20 

43-10 

40-00 

41-27 

5005 

55-70 

61-80 

21 

43-60 

43-45 

41-62 

50-55 

56-40 

59-32 

22 

4200 

44-92 

41-87 

49*15 

57*45 

59-35 

23 

40-45 

44-30 

43*65 

47-50 

56-70 

58-50 

24 

40-00 

43-80 

45-65 

48-85 

56-80 

60-30 

25 

37-80 

42  37 

46-40 

50-00 

58-80 

62-00 

26 

36"75 

41-95 

46*  15 

49-40 

60-25 

6110 

27 

39*60 

42-82 

46-75 

50-05 

59-40 

61-20 

28 

38-05 

40-90 

45-40 

49-52 

!  59-20 

62-25 

2!) 

38-42 

45-30 

48-65 

58-90 

62-10 

30 

37  95 

45-20 

50-00 

56-95 

62-20 

31 

39-80 

43-85 

55*50 

D  1.  Temp.] 
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in  London,  on  an  average  of  Ten  Years  :  1797 — 1800. 


Sev.  Mo. 
July. 

Eigh.  Mo 
Aug. 

Nin.  Mo. 
Sept 

Ten  Mo. 
Oct. 

Kiev. Mo. 
Nov. 

TwL  Mo. 
Dec. 

1 

61-90 

67-40 

61-05 

54-10 

48-85 

42-30 

2 

63-40 

65-80 

61-25 

55-90 

48-80 

41-35 

3 

63-45 

66-50 

62-35 

56-40 

45-75 

40-30 

4 

64-55 

65-30 

62-35 

54-90 

44-65 

38-85 

5 

63-00 

64-85 

61-85 

53-65 

43-35 

42-00 

6 

62-15 

65-00 

61-95 

54-30 

44-90 

42-80 

7 

62-55 

64-55 

61-35 

53-95 

44-55 

39-95 

8 

64-15 

65-05 

60-10 

54-70 

46-30 

40-30 

9 

64-35 

65-60 

60-00 

54-00 

4515 

39-95 

10 

63-45 

65-67 

59-60 

52-20 

44-80  39-35 

11  63-55 

65-60 

59-65 

52-45 

46-10 

39-35 

12 

63-05 

66-35 

58-25 

50-55 

44-60 

38-85 

13 

62-35 

64-10 

58-90 

50-20 

44-60 

38-60 

14 

62-60 

64-30 

60-35 

51-05 

45-85 

38-40 

15 

61-90  |  65-00 

61-30 

51-55 

45-70 

39-20 

16 

62-85 

64-35 

60-62 

50-75 

44-80 

40-40 

17  63-70 

65-95 

6 1  -20 

50-00 

43-05 

39-95 

18 

63-05 

65-45 

61-10 

52-05  |  42-40 

39-15 

19 

63-80 

65-00 

60-70 

51-10  41-95 

39-35 

20 

63-90 

63-80 

60-20 

50-00 

41-40 

40-65 

21 

62-75 

62-55 

58-20 

50-95 

41-55 

40-75 

22 

62-85  62-35 

56-80  49-90 

41-50 

41-35 

23 

64-45 

62-95 

57-25 

48-45  j  41-50 

40*25 

24 

63-60 

63-05 

55-60 

48-80 

40-90  39-00 

25 

62-70 

62-05 

54-75 

48-60 

41-90 

38-70 

26 

64-25 

61-00 

55-55 

50-30 

42-95 

39-15 

27 

64  05 

62-10 

57-15 

48-45 

41-90 

38-45 

28 

63-50 

64-25 

54-75 

47*50 

42-35 

35-50 

29 

63-95 

65-10 

56-85 

47-10 

42-00 

38-90 

30 

65-35 

64-15 

55-15 

48-50 

42-00 

40-20 

31 

66*05 

62-65 

49-15 

37-75 
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MEAN  TEMPERATURE  of  every  clay  in  the  Year  in 


First  Mo. 
Jan. 

Sec.  Mo. 
Feb. 

Third  Mo 
March. 

Four  Mo. 
April. 

Fifth  Mo. 
May. 

SixthMo. 
J  une. 

1 

36-00 

39-75 

42-50 

44-00 

54-50 

58-10 

9 

33-95 

40-30 

41-85 

43-25 

52-85 

59-00 

3  33-50 

39-80 

40-70 

42-35 

54-05 

57-25 

4 

3465 

38-50 

42-00 

42-80 

53-00 

58-90 

5 

35-65 

40-35 

39-00 

44-55 

53-05 

56-00 

G 

36-05 

42-25 

40-45 

46-80 

54  05 

55-60 

7 

34-70 

39-35 

40-20 

46-25 

54-10 

57-45 

8 

34-90 

39-25 

40-80 

44*65  | 

55  25 

59-15 

9 

35-95 

39-10 

40-15 

46-30 

54-00 

5715 

10 

36-60 

40-85 

38-10 

47-90 

54-25 

57-60 

11 

36-40 

42  35 

40-50 

45  80 

56-00 

58-80 

12 

34-90 

41-00 

40-25 

47-40 

55-55 

58-55 

13 

34-30 

39-55 

40-45 

47-25 

56-65 

59-80 

14 

33-10 

38-95 

39-05 

47-60 

55-90 

59-00 

15 

31-10 

40-15 

38-65 

46-80 

56-50 

57-50 

16 

33-20 

40-25 

39-30 

4615 

5715 

57  75 

17 

32-05 

37-65 

39-95 

44-20 

58-75 

58  00 

18 

32-05 

37-60 

40-75 

44-30 

55-65 

59-00 

19 

32-35 

38-70 

4 1  -45 

46-55 

54-65  | 

59-00 

20 

30-75 

38-35 

4435 

48-15 

5515 

59-15 

21 

31-10 

39-95 

45-25 

47-00 

54-25 

59*65 

22 

30-70 

40-30 

43-70 

48-20 

52-30 

o8"35 

23 

32-70 

38-85 

42-65 

49-05 

54-45 

58*75 

24 

33-20 

40-65 

40-90 

49-10 

56-05 

58-85 

25 

32-40 

39-95 

39-30 

49-15 

58-25 

6110 

26 

35-65 

39-50 

41-75 

49-30 

58-45 

59-20 

27 

36-05 

39-95 

43-90 

50-35 

57*60 

59-95 

28 

35-30 

39-97 

46-00 

50-90 

58-60 

59-45 

29 

34-85 

44-95 

49-40 

57-85 

6 1  -30 

30 

35-75 

44-15 

51*15 

58-50 

60*60 

31 

38-90 

44-60 

60-45 

1)  2.  Temp.] 
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the  Country,  on  an  average  of  Ten  Years  :  1807 — 1816. 


Sev.  Mo. 
July. 

Eigh.  Mo 
Aug. 

Nin.  Mo. 
Sept. 

Ten  Mo. 
Oct. 

Elev.Mo. 

Nov. 

Twl.  Mo. 
Dec. 

1 

60-25  62-15 

59*05 

51-60 

47-15 

39-90 

2 

60-85 

64-10 

59-55 

51-60 

45-95 

39-00 

3 

57-15  62-00  59-80 

53-60 

43-05 

40-95 

4 

56-80 

62-15 

57-50 

54-95 

41-90 

40-95 

5 

59-65 

62-10 

58-85 

56-60 

41-30 

39-40 

6 

61-35 

61-75 

56-40 

54-80 

41-90 

39-40 

7 

61-45 

61-85 

55  55 

53-60 

41-30 

37-70 

8 

62-00 

60-90 

55-65 

52-90 

42-25 

36-15 

9 

63-40 

59-30 

57-10 

5 1  "25 

44-30 

35-75 

10 

62-25 

61-70 

56-55 

51-90 

42-65 

36-45 

11 

64-60  61-10 

5715 

51-20 

42-70 

37-05 

12 

65-00 

62-35 

54-60 

49-65 

43-10 

39-25 

13 

64-75 

61-45 

54-90 

51-05 

41-10 

38-55 

14 

64-00  J  62-25 

56-05 

50*65 

40-65 

38-00 

15 

63-30  |  62-25 

57-35 

49-90 

41-50 

38-15 

16 

6 1  -90 

60-95 

57-45 

50-15 

41-20 

36-95 

17  62*65 

61-10 

56*70 

51-20 

41-00 

39-05 

18  62-00 

62-90 

56-85 

50-60  |  39-25 

39-55 

19 

63-95 

60-45 

55-05 

51-10 

38*55 

37-45 

20 

62-60 

60-05 

56-70 

51-55 

40-85  35-70 

21 

61-00 

60-75 

57-85 

50-30 

39-00 

33-60 

22 

62-00  62-65  58-60 

50-05 

37-80 

35-40 

23 

64-05  62-90 

54-80 

47-55  j  3855 

37-20 

24 

63-80 

60-55 

55-20 

48-15 

38-70 

36*75 

25 

65-70 

61-90  53-80 

47-15 

40-65 

36-45 

26 

63-10 

60-35 

55-60 

46-20 

40-10  37-65 

27 

62-95 

60-60  53-85 

46*55 

38-10  35-05 

28 

63-20  58-85 

52-00 

45-10 

36-95 

36-70 

29 

63-65 

57-80 

53-70  44-95 

37-80 

37-80 

30 

61-80 

61-75 

53-20 

45-85 

38-90 

37-20 

31  61-15 

60-80 

46-10 

37-25 

VOL  I. 


2  v 
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MEAN  TEMPERATURE  of  every  day  in  the  year  for 


First  IMo. 
Jan. 

Sec.  Mo. 
Feb. 

ThirdMo 

Mar. 

Four  Mo. 
April. 

FifthMo. 

May. 

Sixth  Mo 
June. 

1 

36-57  39-70 

42-27 

44-17  |  5275  |  57-05 

2 

35-92  |  40-37 

42-80  |  44-37  52-55 

57-85 

3  |  35-00  |  40-32 

42-10  |  43-87  |  52-67 

58-15 

4 

36-42 

38-34 

42-10 

44-82 

52-77  59-22 

5 

37-47 

39-20  39-69  45-67 

53-22 

5  /  -  /  2 

6 

37-12 

39-47  40-22  46-84  54-57 

57-45 

7 

35-85 

37-37 

39-54  |  47-10  54-70  58‘70 

8 

36-05 

37-27 

40-05  46-72 

55-07 

59-52 

9 

36-12 

39-05 

39-65  47-17 

54-20 

59-15 

10 

36-07 

39-92 

38-90 

48-32  53-87 

59-37 

11 

35-62 

40-00 

40-60 

46-60 

54-74  |  58-75 

12 

34-45 

38-37 

40-72 

46*76 

54-22  |  58-40 

13 

35-27 

38-10 

40-47  46-57 

5412 

59-75 

14 

36-20  37-42 

40-90 

47-44 

53-47 

59-67 

15 

35-05 

39-22 

40-81 

48-16 

54-35 

58-55 

16 

35-65 

38-90 

40-51  47-95 

55-30  59-12 

17 

35-52 

37-82  41-27 

47*00  56*65 

59*55 

18  |  36-12  |  37-92 

41-75  47-22  5532  60  17 

19 

37-02  |  38-37  41-25  48-52  55*07 

59-77 

20  |  36-92 

39-17  42-81  4910 

55-42 

60-47 

21 

37-35 

41-70 

43-44  48-77  55-32 

59-49 

22 

36-35  |  42-6 1 

42-79 

48-67  54-87 

58-85 

23 

36-57  |  41-57  43  15 

48-27  j  55-57 

58-62 

24 

36-60 

49*09 

43*2/  |  48-97 

56-42  59-57 

25 

35-10 

4116 

42-85  |  49-57 

58-52  61-55 

26 

36-20 

40-72 

43-95  |  49-35 

59-35 

6015 

27 

37-82  |  41-39  |  45*32  |  50-20  |  58-50  |  60-57 

28  36-67  |  40-44  |  45-70  |  50-21  |  58-90  |  60-85 

29 

36-64 

45*12  |  49-02  |  58-37 

61-70 

30 

36  85 

44-67  |  50-57  |  57-72 

61-40 

31 

39-35 

44-22  57-97 

1)  3.  Temp.  | 
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London  and  its  environs, on  anaverage  of  20  Years:  1797 — 18i6.j 


Sev.  Mo. 
J  uly. 

Eigh.  Mo 
Aug. 

Nin.  Mo. 
Sept. 

Ten.  Mo. 

Oct. 

Elev.Mo. 

Nov. 

Twl.  Mo. 
Dec. 

1 

61-07 

64-77 

60-05 

52-85 

48-00 

41-10 

2 

62-12 

64-95 

60-40 

53-75 

47-37 

40-17 

3 

60-30  |  64-25 

61-07 

55-00  |  44-40 

|  40-62 

4 

60-67 

63-72 

59-92 

54-92 

|  43-27  |  39-90 

5 

61-32 

63-47 

60-35 

55-12 

42-32 

40-70 

6 

61-75 

63-37 

59-17 

5455 

43-40  41-10 

7 

62-00 

63-20  58-45 

53-77  42-92 

38-82 

8 

63-07 

62-97 

57-87 

53-80 

44-27 

38-22 

9 

63-87  62-45 

58-55 

52-62 

44-72 

37-85 

10 

62-85 

63-69 

58-07 

52-05  43-72 

37-90 

11 

64-07 

63-35 

58-40 

51-82 

44-40 

38-20 

12 

64-02 

64-35 

56-42 

50-10 

43-85 

39-05 

13 

63-55  • 

62-77 

56-90 

50-62 

42-85 

38-57 

14 

63-30 

63-27 

58-20 

50-85  43-25 

38-20 

15 

62-60 

63-62 

59-32 

50-72  j  43-60 

38-67 

16 

62-37 

62-65 

59-04 

50-45 

43-00 

38-67 

17 

63-17 

63  "52 

58-95 

50-60 

42-02 

39-50 

18 

6252 

64-17 

58-97 

51-32 

40-82  39-35 

19  63-87 

62-72 

57-87 

51-10 

40-25 

38-40 

20 

63-25 

61-92 

58-45 

50-77  41-12 

38-17 

21 

61-87 

61-65 

58-02 

50-62 

40-27  37-17 

22 

62-42  62-50  57-70 

49-97 

39-65 

38-37 

23 

64-25  |  62-92  56-02 

48-00 

40-02  |  38-72 

24 

63-70  |  61-80 

55-40 

48-47 

39-80  37-87 

25  |  64-20 

61-97 

54-27 

47-87 

41-27 

37-57 

26 

63-67 

60-67 

55-57 

48-25 

41-52 

38-40 

27 

63-50 

61-35 

55-50 

47-50 

40-00 

36-75 

28 

63-35 

61-55 

53-37 

46-30  |  39-65 

36-10 

29  63-80 

61-45 

55-27 

46-02 

39-90 

38-35 

30 

63-57  |  62-95 

54-17 

47*17 

40-45 

38-70 

31 

63-60  61-72 

47-62 

37*50 
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HIGHER  MEAN  IN  THE  COUNTRY. 


Year.  j  1  Jan. 

2  Feb. 

3  March 

4  April 

5  May 

G  June 

1817 

43-22 

48-82 

48-81 

50-00 

59-97 

72-37 

1818 

44-13 

40-53 

4713 

54-73 

64-16 

77-80 

1819 

45-42 

46-21 

50-29 

58-20 

66-45 

69-47 

1820 

37-00 

43-07 

49-77 

6113 

65-58 

68"97 

1821 

43-00 

41-18 

50-29 

59-90 

61-39 

6707 

1822 

44-61 

50-43 

56-13 

58*27 

70-55 

79-80 

1823 

35-64 

43-78 

48-55 

54-90 

.  68-29 

69-30 

Averages 

41-86 

44-86 

50-14 

56-73 

65-19 

7211 

Year. 

7  July. 

8  Aug. 

!)  Sept. 

10  Oct. 

11  Nov. 

12  Dec. 

1817 

69-97 

71-26 

65-60 

50-81 

52-47 

40-35 

1818 

77-77 

74-39 

65-40 

61-97 

5307 

41-64 

1819 

76-58 

77-68 

69-23 

58-19 

45-47 

40-61 

1820 

71-97 

72-26 

67-57 

54-81 

47-07 

43-32 

1821 

70*35 

73-97 

69-23 

59-19 

53-33 

48-68 

1822 

74-58 

73-52 

66-63 

59-29 

52-73 

39-39 

1823 

70-58 

71-10 

68-20 

55-93 

48-33 

45-58 

Averages 

7311 

73-45 

67-32 

57-17 

50-35 

42-79 

El.  Temp.] 
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LOWER  MEAN  IN  THE  COUNTRY. 


Y  ear. 

1  Jan. 

2  Feb. 

3  Mar. 

4  April 

5  May 

G  June 

1817 

33-26 

38-78 

31-71 

33-83 

40-16 

49-87 

1818 

32-52 

28-18 

32-77 

37-07 

42-32 

50-70 

1819 

32-45 

32-64 

37-45 

39-10 

44-52 

48-77 

1820 

24-00 

29-13 

33-00 

37-63 

43-84 

46-97 

1821 

33-35 

27-25 

35-22 

41-00 

39-06 

43-57 

1822 

33-45 

35-86 

38-55 

40-07 

44-93 

49-56 

1823 

25-61 

33-21 

33-97 

35-73 

44-55 

45-30 

Averages 

30-66 

32-15 

34-67 

37-77 

42-77 

47-82 

Y  ear. 

7  July 

8  Aug. 

9  Sept. 

10  Oct. 

11  Nov. 

12  Dec. 

1817 

49-13 

47-97 

48-17 

35-52 

40-90 

28-74 

1818 

54-58 

50-52 

48-89 

43-90 

41-83 

30-19 

1819 

52-74 

54-10 

48-77 

40-70 

34-17 

27-64 

1820 

50-29 

50-77 

43-16 

39-93 

34-53 

35-16 

1821 

48-84 

5316 

52-67 

42-23 

41-43 

38-03 

1822 

52-90 

51-58 

46-13 

44-29 

40-57 

28-03 

1823 

51-55 

52-29 

43-87 

39-39 

37-90 

34-06 

Averages 

51-43 

50-05 

47-38 

40-85 

38-76 

31-69 

294 


MEAN  RESULTS  of  LUNAR  PERIODS,  arranged  by 


Y  ear. 

Brum.  Pe.  Av.  37  70° 

Solstice 

Vernal  Pe.  Av.  411 04° 

Equinox 

1806— 7 

Period  1 
[44°60] 

2 

42°-53 

3 

34°75 

4 

38°-21 

5 

36°-28 

6 

51°-12 

/ 

55°-4 1 

1807—8 

14 

36-26 

15 

36-98 

16 

35-91 

17 

38-11 

18 

41-82 

19 

55-18 

1808—9 

26 

4101 

27 

33-68 

28 

40-86 

29 

42-46 

30 

44-01 

31 

48-58 

32 

58-89 

1809—10 

39 

40-82 

40 

36-43 

41 

37-63 

42 

42-08 

43 

47-00 

44 

50-53 

1810—11 

51 

4115 

52 

35-86 

53 

38-05 

54 

43-93 

55 

46-75 

56 

57-19 

57 

6319 

1811—12 

64 

38-06 

65 

38-00 

66 

41-73 

67 

41-50 

68 

43-57 

69 

55-46 

1812—13 

76 

36-68 

77 

36-25 

78 

40-58 

79 

42-50 

80 

49-1 1 

81 

54-79 

1813—14 

89 

32-36 

90 

31-31 

91 

3 1  -93 

92 

44-14 

93 

51-39 

94 

50-50 

1814—15 

101 

40-13 

102 

32-66 

103 

44-43 

104 

47-44 

105 

48-56 

106 

58-58 

1 815 — 16 

1 14 

36-52 

1 15 

32-00 

116 

39-46 

117 

39  66 

118 

50-83 

119 

54-15 

Average  oft 
each  column  y 
on  ten  years.  ) 

37-92 

35-73 

39-63 

42-25 

48-92 

55-67 

Note. — Period  1  is  not  included  in  the  average  for  the  Winter 
period  83  has  the  Summer  Solstice,  and  the  periods  marked  c  have 
points  under  which  they  are  placed  in  the  column.  For  the  appli- 
volume. 


the  Solar  Year.  For  the  Decade. 


[TABLE  G.  Temp.] 


Estival  Pe.  Av.  G0’66° 

Solstice 

Autum.  Pe.  Av.  49*37° 

I 

j  Equinox 

8 

59°*00 

9 

66°*08 

10 

64°*96 

11 

52°*94 

12 

53°-00 

13 

37°*92 

20 

59*41 

21 

65*60 

22 

65*30 

23 

60*34 

24  e 
48*84 

25 

45*36 

33 

59*37 

34 

61*95 

35 

61*15 

36 

55*20 

37 

47*74 

38 

39*32 

45 

54*20 

46 

62*00 

47 

59*98 

48 

60*65 

49  e 
56*00 

50 

45*48 

58 

6000 

59 

61*00 

60 

59*20  : 

61 

57*85 

62 

54*86 

63 

42*95 

70 

55*87 

71 

58*34 

72 

57*83 

73 

54*93 

74 

51*46 

75 

41*31 

82 

57*93 

83  5 
61*69 

84 

63*88 

85 

58*44 

86  e 
55*28 

87 

43*41 

88 

39*63 

95 

60*01 

96 

65*50 

97 

60*20  1 

98 

53*79 

99 

46*43 

100 

39*05 

107 
60  10 

108 

61*36 

109  i 
62*13 

110 

57*00 

111 

50*79 

112 

41*75 

113 

35*96 

120 

60*30 

121 

60*40 

122  i 

55*29  1 

123 

55*90 

124 

43*12 

125 

35-80 

58*62 

62*39 

60*99 

56*70 

50*75 

40*68 

Solstice :  the  mean  of  39  is  calculated  up  to  the  New  Moon  in  40 : 
the  Autumnal  Equinox,  about  their  beginning’:  the  rest  include  the 
cation  of  the  Results  contained  in  this  Table  see  page  204  in  this 


[TABLE 
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MEAN  RESULTS  of  LUNAR  PERIODS  for  the 


Year  begins 

Brumal  Periods.  Mean  37*20° 

Solstice. 

Vernal  Periods. 

Equinox. 

Mean  f»01G° 

Dec.  9 
1816 

37*31 

41*19 

42*76 

38*93 

42*19 

51*04 

Dec.  5 
1817 

f  35*87 

33*49 

39*48 

42*31 

50*68 

57*95 

Dec.  8 

1818 

*35*08 

38*00 

40*66 

48*33 

51*73 

58*17 

Dec.  6 
1819 

32*47 

30*92 

36*41 

42*86 

48*81 

*54*57 

Dec.  2 
1820 

39*90 

37*44 

30*14 

42*92 

49*89 

*51*25 

Dec.  6 

1821 

42*50 

39*97 

42*89 

47*96 

49*76 

58*08 

Dec.  2 
1822 

33*23 

29*46 

38*74 

43*32 

50*44 

58*26 

Averages 

36*62 

35*78 

39*44 

43*80 

49*07 

57*62 

Range  of  f 
variation  j 

10*03 

1 1  *73 

7*75 

10*40 

9*54 

7*22 

These  results  are  a  mean  of  four  or  more  averages  of  the  Medium 
a  point  between  the  phases,  placing  the  day  of  New  or  Full  Moon,  or 
ascertain  its  effects  on  the  temperature:  on  which  subject  see  the  head 
include  five  Lunar  weeks,  and  those  marked  six  each. 


G  2.  Temperature.] 
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Septenary,  arranged  by  the  Meteorological  Seasons. 


Estival  Periods.  Mean  U1  -36° 

Solstice. 

Autumnal  Per.  Mean  48-78° 

Equinox. 

60-38 

58-80 

58-24 

57-20 

44-42 

*45-95 

64-44 

66-77 

64-92 

54-92 

52-41 

45-71 

60-85 

64-80 

65-01 

57-05 

48-16 

39-65 

61-33 

63-03 

60-73 

54-38 

47-20 

38-56 

55-07 

60-39 

63-43 

61-99 

50-77 

*48-33 

64-72 

64-02 

61-25 

56-68 

49-62 

*45-54 

57-50 

61-33 

59-45 

56-00 

48-07 

42-81 

60-61 

62-75 

60-72 

56-89 

48-66 

f43-79 

9-65 

7-97 

6-77 

7-61 

7  61 

9-71 

daily  temperature  upon  spaces  equal  to  Lunar  weeks;  but  taken  from 
of  either  quarter,  in  the  midst  of  the  space,  with  a  view  the  belter  to 
“  Of  Periodical  Variations”  in  this  volume.  The  Results  marked  * 


2  D 
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GREATEST  and  LEAST  HEIGHT  of  the  BAROMETER  in  each 


Year 

First  Mo. 
Jan. 

Second  Mo. 
Feb. 

Third  Mo. 

31 arch. 

Fourth  31o. 
April. 

Fifth  31  o. 
May. 

Sixth  31  o. 
June. 

1807 

*80-60  N 

30-56  N 

30-56  NE 

30  23  SW 

30-30  NE 

30-28  NW 

28-80  NEaSW 

28-00  S.  SW 

29  28  NW 

20-22  V.  a  SW 

28-90  SW 

29  55  SW 

1808 

80-51  SW.  NE 

*30-71  NE 

30-46  EaNW 

30-20  NW 

30-24  SW 

30  24  NE 

28  03  S 

20-20  SW 

20-55  SE 

29-09  SW 

29-52  SE 

29  64  W 

1800 

3012  E  a  NE 

30-47  SW 

*30-49  W  a  N 

30-36  N 

30-32  SW 

30-39  NE 

28-50  S 

28-70  SW 

29-11  SE 

29-06  SW 

29  32  NW 

29-25  S 

1810 

30-48  E  a  NW 

30-50  NW.  V 

30  17  NE 

30-18  E 

30-41  E 

30-40  E.  SE 

29  85  S.  SE 

28  08  SW 

28-81  SW 

29  30  SE 

29  30  Var. 

29  90  NE 

1811 

30-54  NW 

- 

30-20  NW 

*30  61  NE 

30-23  Var. 

30-10  W 

30-40  SE  a  NW 

20-08  E 

.... 

29-04  SE 

20-30  W 

29-22  SE 

29-48  SE 

29-49  NE 

1812 

30-25  N 

30  06  NW 

30-35SEaNE 

30-18  S  a  E 

30  27  E.  SE 

30-40  NE.  N 

29-28  SE 

29-30  S 

29-10  SWaE 

29  55  Var.  a  SW 

29  50  S 

29-32  SW 

1818 

*30-50  NW 

30-45  NW 

*30-50  NW 

30  34  NE 

30-10  NW 

30-20  NE 

20-30  NW 

20-27  SMT 

20-18  SE 

2918  SW 

29-30  Var.SW 

29  43  NW  a  NE 

1814 

30  17  N 

*30-42  NE 

*30-42  NE 

30.20  SE.  NE.N 

*30-42  NE 

30-27  NEaNW 

-1-28-22  SE.  SW 

2912  SW  a  SE 

28-07  SW 

20-23  S 

20  28Var.aSE 

20-58  NW 

1815 

30-45  NE 

30-47  NW  30-22  Var. 

30  25  NE 

30  23  Var. 

30  1 7  W 

28-88  E  a  SE 

29-28  Var.  SE 

28-86  S 

-  .  . 

28  74  Var-  N 

29-51  NW 

20  21  Var.  a  S 

1816 

30-38  NE 

SO  35N.W.SW  30-27  E 

30-07  SE  a  E 

30-12  SE 

30-08  NW 

28-87  SE  aSW  28-90  SE  a  S  28-00  S 

28  05  W  a  SW 

29-17  NW 

2915  W 

Note  :  the  mark  *  denotes  the  greatest  elevation  of  the 
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Month  for  Ten  Years,  with  the  attendant  Winds.  [TABLE  C.  Barom.] 


Seventh  Mo. 

J  uly. 

Eighth  Mo. 
Aug. 

Ninth  Mo. 
Sept. 

Tenth  Mo. 
Oct. 

Eleventh  Mo. 
Nov. 

Twelfth  Mo. 
Dec. 

30-19  N 

30-15  NW 

30  10  NE 

30  25  NW 

30  04  NW 

30-41  NWaSE 

29  55  SW 

29-50  SE 

29-30  SW 

29  03  NW 

+28-68  SW 

29-24  SW 

30  15  NE 

30-10  NW 

30-29  W 

30-33  NE 

30-30  NE 

30-38  W.  N 

29-43  W 

29-50  SW 

29-28  S 

29-15  SW 

+28  72  S 

29T5  SW 

30  1CNW 

30-00  Var. 

30-13  SWaNE 

30  33  NW 

30  47  NW  a  N 

30-25  SW 

29  43  V.  N’ly. 

29-24  S 

29-20  SE 

29-89  SE 

29-10  SW 

+  28-25  SW  a  SE 

30  21  W  a  N 

30-21  NW 

30  40  E.  NE 

30  35  N.  NE 

3015  NE 

*30-51  N 

29-44  S 

29  52  NW 

29-70  SW 

29-30  SW 

+28-50  E.  SW 

29-33  W  a  SW 

3019  NW 

30-25SW.SW 

30-29  N.  NE 

30-21  Ear.  SW 

30-41  W 

30-20  NW 

29-75  SE 

29-35  SW 

28-8G  W 

+28-65  S.  Var. 

29-22  SW 

28  90  SW  a  S 

30  39  N 

30-15  N.  NE 

30-28  NW 

29-98  W.  SE 

30-38  N 

*30-51  NE 

29-40  V.  a  SW 

29-70  SE.  SW 

29  07  SE 

+28-53  SW 

28  90  NE 

28-98  E 

30  18  W 

30-20  NE 

30  29  NW 

3012  NE 

30-34  W  a  SW 

30-49  NW 

29-40  W  a  SW 

29-42  S 

29-25  SW  a  S 

+  28  04  SW 

29  02  NE.  NW 

29  09  SE 

30-15  SWaNW 

30-24  NW 

30-24  E 

30-20  NE 

30-28  NW 

30-18  E  aS 

29-50  SW  a  NW 

29-40  N  a  SW 

29  52  S 

29-03  SW  a  SE 

29-12  Na  W 

28-94  SE 

30  24  NE 

30-25  NW 

30-11  NE 

30  22  NE 

*30-58  NE 

30-52  SWaNW 

29-47  NW  a  SW 

29-33  NW 

29-28  Wa  SE 

29-25  SW 

28-95  W  a  S 

+2885NWaSW 

29  90  NW 

30-20  NE 

3013  SW 

30  13  SE 

*30-62  N 

*30  02  NW  a  N 

29-48  Var.  SW 

29-30  SE 

29-22  E  a’  SE 

29  09  SE 

28  72  SW  +28-53  SW 

year ,  and  the  mark  +  the  greatest  depression. 
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TABLE 


GREATEST  and  LEAST  HEIGHT  of  the  BAROMETER 


Year 

1  Jan. 

2  Feb. 

3  Mar. 

4  April 

5  May 

0  June 

1817 

*30  58  N.  E 
28  75  SW 

30-44  NW 
29-30  SW 

30-51  NW 
28-78  AY 

30-51  NAY 
29  07  NAY 

3016  N 
2910  SE 

30-23  NAY 
2917  SE 

1818 

30  43  SW 
28  85  W 

30  10  SW 
23  94  NE 

30  30  SE 
f  28-70  S 

30-37  NE 
29  08  NE 

30-  35  NE 
29-22  NE 

30-33  E 
29-53  SAY 

1819 

*30-50  NW 
2910  SE 

30-12  NW 
+28-90  SW 

3034  NAY 
29-17  SE 

30-17  N 
29-03  SAY 

30-17  E 
29-45  SE 

30-19  NAY 
29  03  SE 

1820 

*30-82  NE 
28-95  SW 

30-42  NE 
29-49  SAY 

30-44  NAY 
28-91  Arar. 

30-53  E 
29-27  SAY 

30-38  SAY 
29-21  SAY 

30-41  NAY 
29-57  AA' 

1821 

30-70  NE 
29  04  E 

*30-70  NW 
29  33  SE 

30-38  N 
2912  SE 

30-14  NAY 
29-26  AY 

30-27  NAY 
29  29  NAY 

30-34  NE 
29  65  SAY 

1822 

30-43  W 
29-28  SW 

*30-76  SW 
29-41  SAN' 

30-45AY’ly 
29-28  AY 

30-45  N 
29-40  S 

30  37  N 
29-48  NE 

30-25  N 

29  75  S 

1823 

30-30  NE 
28-97  S’ly 

30-30  NAY 
*28  75  NE 

30-55  N 
2919  SE 

30-53  NE 
29  18  NAY 

30-50  E 
29-73  SAA' 

3  i  39  NE 
29-39  A'ar. 

1824 

*30-70  NW 
28  03  SW 

30-50  AY 

29  50  NE 

30  39  NAA' 
2912  N 

30-50  NE 
29  29  AY 

30-04  N 

29  05  NE 

30-43  NE 
29-40  SE 

1825 

*30-89  NW 
29  02  S 

30-72  AA' 
29  08  SAY 

30  78  E 
29-36  NAY 

30  61  NE 
29-45  E 

30-50  NE 
29-80  SAY 

30-49  SAY 
29  60  SAY 

182G 

*30-72  NW 
29-87  NW 

30-58  AY 
29-55  S 

30-59  E 
29-70  NE 

30-52  NAY 
29  27  W 

30-43  NAY 
29  84  E’ly 

30-50  E’ly 
30  03  NE 

1827 

30-52  NW 
29  45  W 

30-75  NE 
29  52  SE 

30  50  NAY 
+29  00  SAY 

30-48  NAY 
29-73  E 

30-20  NAY 
29-53  NAY 

30-45  NW 
29-82  SAY 

1828 

30-58  W 
29-39  SW 

30  62  NAY 
29*21  SE 

30-49  SAA' 
29  22  SAY 

30-40  NE 
29  51  S’ly 

30-35  NE 

29  35  NE 

30  40  NAY 
+29-20  SAA' 

1829 

30  59  N 
29-31  Var. 

*30-73  E 

29  31  E 

30-47  NE 
29  33  NE 

80-22  NE 
+2915  SE 

30-30  NE 
29-75  SAY 

30-37  N 
29-42  SE 

1830 

*30-64  NE 
+28-93  NW 

30-49  W 
29-50  AY 

30-50  NW 
29-05  SW 

30-35  NAY 
29-40  E 

30-33  AA'"ly 
29-40  SE 

3018  SAY 
29-49  NE 

1831 

*30  05  NW 
29-30  SE 

30-49  NAA' 
29  12  NE 

30-47  N  E 
29-30  SAY 

30-47  NE 
29-32  SE 

30  39  NE 

29  55  NAY 

3013  NE 
29  69  AA' 

Range. 

2  14  in. 

2  01  in. 

2  08  in. 

1-58  in. 

1-48  in. 

1-39  in. 

Greatest  and  1 
Least  height  > 
in  l.r>  years.  ) 

30-89 

28-75 

30  70 

28  75 

30-78 

28-70 

3001 

29  03 

30  04 

2910 

30-50 

29  17 

Note :  the  mark  *  denotes  the  greatest  elevation  of  the 


C.  2.  Barom.  | 
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in  each  Month  for  Fifteen  Years,  with  the  attendant  Winds. 


7  July 

8  Aug. 

9  Sept. 

10  Oct. 

1 1  Nov. 

12  Dec. 

30  00  SAA' 
29  00  SAY 

30  05  NE 
28-90  S 

3010  Arar. 
2910  SAY 

30-25  NE 
29-14  S 

30-45  NNV 
29-20  SE 

30  10  NAV 
+28-74  SAV 

30-32  NY\ 

29-79  s  AV 

30-20  NAY 
29-49  E 

30-30  N 

29-32  SE 

30-35  SAAr 
29-19  AY 

30-40  SNV 
29-24  NE 

*30-60  NE 
29-27  SE 

30-21  N\Y 
29  27  SAY 

30-32  N 

29-20  SE 

*30-50  N 

29-49  NAY 

30-33  N’ly 
29-34  NY 

3010  NE 
2918  NNV 

3019  NE 
29-30  SNV 

30-24  N 

29  30  SAY 

30-30  NAY 
29.55  SAY 

30-43  N’ly 
29-55  NY 

30-60  NE 
+28-77  SNV 

30  37  N 

29-45  S’ly 

30-35  S 

29-47  SAY 

30  32  Arar. 
29  00  AY 

30-21  S.  E 
29-50  AY’ly 

30-27  N 

29-53  SAV 

30-40  N 

29  08  SVY 

30-38  AY 
29-42  AY 

30-30  NAY 
+27-83  S 

30-23  NAY 
29-51  SAY 

30-28  NAY 
29-59  SE 

30-31  N 

29-45  NE 

30-25  AY 

29  45  A^ar. 

30-30  SAY 
29-35  AY’ly 

30-00  NE 
+29-20  SAV 

30-17  N 
29-57  NAY 

30  32  NAY 
29-70  NY 

30-43  N 

29-40  SAAr 

30-52  N 

29-11  SAY 

*30-68  E 

29-59  SAV 

30-59  NE 
2910  SE 

30-51  N 
29-70  S\Y 

30-42  NE 

29  05  AY 

30-35  SAV 
29-32  S 

30-31  AY 

29  05  SE 

30-37  NAY 
+28  71  S 

30-00  AV 

29-02  SAV 

30-40  NE 
29-90  NAY 

30-45  NAY 
29-59  SAY 

30-48  NNV 
29-05  SE 

3001  NAV 
29-23  NNV 

30-47  NAV 
+  29  01  S.  AY. 

30-21  AY 
29-17  E 

30-44  NE 
29-79  AY 

30-43  SAY 
29-85  SAY 

30-41  NE 
29-80  NAY 

30-32  NAV 

29  00  SNY 

30  04  NE 
+29-25  SAY 

30-71  N’ly 
29-34  SAY 

30-57  NE 
29-92  SVY 

30-53  NAY 
29-52  SAY 

30-50  E 

29-79  SAY 

30-52  NAY 
29-34  SE 

30-55  NNV 
29-27  S 

*30-81  AY’ly 
29-21  S.  AY. 

30-30  NAY 
29-30  SAY 

30-42  NAY 
29-33  S 

*30-72  NE 
29-47  SAY 

30-00  NAY 
+29-20  SAY 

30-32  NAV 
29-37  SE 

30-47  NAV 
29-29  SAV 

30-19  N 
29-45  NAY 

30-21  NAY 
29-31  AY 

30-30  NAY 
29-23  SNY 

30  48  NAV 

29  49  VV 

30-51  NE 
29-75  SAV 

*30  73  NE 
29-85  NAY 

3019  NAY 
29-50  SAA' 

30-29  NAV 
29-45  SAY 

30  41  NAY 
29-33  AY 

30-51  NAY 
29-75  AY’ly 

30-47  NAY 
29-23  S 

30-54  AV 

29  00  NE 

30*25 AV’ly 
29  08  SE 

30-23  N 
29-71  E 

30-23  NAY 
29-41  SE 

30-39  NNV 

29  41  SNY 

30-60  N 
29-50  NAY 

30-55  SAV 
+29  07  SNV 

151  in. 

i  1  03  in. 

1 

1-50  in. 

1-84  in. 

1  97  in. 

2-98  in. 

30-57 

2906 

30-53 

1  28-90 

i  30-72 

I  2910 

3001 

28-77 

30-68 

28-71 

30-81 

27-83 

year,  and  the  mark  -f-  the  greatest  depression. 
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[TABLK 


GREATEST  and  LEAST  HEIGHT  of  the  BAROMETER, 


Yeai 

1  Jan. 

2  Feb. 

3  Mar. 

4  April. 

5  May. 

6  June. 

1813 

30-43  NE 
28-70  SE 

30  52  N  W 
!  29  20  S’ly 

30-27  N  W 
+  28-74  S 

30  32  NE 
|  28-67  SW 

30  33  NAY 
20-55  NAY 

30-27  YV 
29-23  E 

1816 

30  42  SAY 

28  83  SE 

30  40  AV 

28  79  SE 

30  32  NE 
28-73  SW 

|  3010  SW 
!  28  93 SW 

3014  SYV 
20-00  S 

3010  S’ly 
20  13  NYV 

1817 

*30-57  E 
28-02  S 

30-52  N  VV 

20  33  SW 

30  53  NW 
28-70  W 

'  30-55  NAV 
j  20-60  NW 

j  30-27  N 

29  10  SE 

30-30  YY 

29  15  SE 

1818 

30-40  S\Vr 

28  85  SAV 

30  23  SW 

28  80  NE 

30  35  NE 
+28-35  SW 

30  37  NE 

20  02  SYV 
• 

30  36  NE 
29  22  NE 

30  33  E 

20  53  SYV 

1819 

*30-50  N\Yr 
20-01)  SE 

30-11  NW 
+28  80  SW 

30-35  NW 
2013  E’ly 

j  30-20  AY’ 
29  02  S 

30  17  E 

29  45  SE 

30-24  NYV 
20-20  YV 

1820 

*30  70  NW 
28  00  Var. 

30  31  N 
29-30  S’ly 

30-40  NW 
28-70  NYV 

30-50  E 
2010  SW 

30-31  S\\ 
2010  SYV 

30.40  N  YV 
29-47  YV 

1821 

30-77  N’ly 
28-80  E 

*30-80  NW 
2012  SE 

30-40  N 

28  03  SE 

3014  NW 
2910  YV 

30-25  N\\ 
20  06  SVY 

30  33  NE 
29-52  SYV 

1822 

30-44  NYV 
28-98  SW 

*30-70  NW 
2013  SW 

30-40  SW 
20-20  SW 

30  30  NE 
2018  S 

30  31  N 
2015  E’ly 

30  22  N 

29  57  S 

1823 

30-17  NE 

28  70  S’ly 

30-25  NE 
+28-45  NE 

30-45  N 

28-78  SE 

30-40  E’ly 
28  00  NYV 

30-40  E 

29  35  S 

30-28  NE  i 
29  14  Var. 

1824 

*30-08  N 
28-80  SW 

30  04  A’ar. 
28-70  SW 

+30-29  NW 
2912  N 

30  57  NE 
2010  AV 

30-61  N 
29-42  NE 

30-36  NE  ‘ 
2012  S 

1825 

*30  82  N 

20-20  S 

30-08  W 
29-50  SW 

30-75  E’ly 

28  00  W 

30-35  NE 
20  23  SE 

30  50  NE 
29  65  SAY' 

30-46  NE 

29  34  SYY 

1820 

30-05  NW 
29-70  NW 

30-54  W 
29-34  S 

30-57  E 

29  43  NE 

30  4  4  NAV 
29  07  AV 

30-37  NE 
29  68  NE 

30-54  NE  j 
20-00  NE  j 

182/ 

30-41  NW 
20-00  \V 

30-65  NE 
20-27  SE 

30-40  NW 
+28-72  SW 

30-41  NAV 
20-54  E 

30-22  NW 
29  12  SYY 

SO  40  N  YV 
29-60  SYY' 

1828 

30  51  W 
20-13  SW 

*30-58  NW 
+28-02  SE 

30-40  SW 

28  98  SW 

+30  30  NE 
20-00  SAY' 

30-35  NE 
29  18  NE 

30  30  NYV 

20  12  SYV 

1820 

30  34  N 

28-77  Var. 

30  38  E 

28-90  SE 

30-23  NE 
2001  SE 

20  08  E 
+28-50  S’ly 

30-35  NE 
20  21  YV 

30-20  N 

29  25  S 

1830 

*30-42  NE 
28-70  Var. 

30  27  E 

28  04  SW 

30  40  NYV 

28  05  S  YV 

3010  NYV 
28-70  SAV 

30  10  YV’ly 
29  08  S’ly 

30  05  NYV 
20  28  SE 

1831 

30-42  NYV 
2910  Var. 

30-23  SW 
28-74  SW 

30-43  NE 

28  84  SW 

*30  44  NE 
28  00  S 

3018  NAY 
2014  SYV 

30  02  N 
29*14  SYV 

Ex¬ 

tremes 

30-82 

28  09 

30-80 

28-45 

30  75 

28  35 

30-57 

28-50 

30  61 

29  06 

30-54 

29  12 

Hanjre 

2  13  in. 

2-35  in. 

2-40  in. 

2-07  in. 

1  -55  in. 

1-42  in. 

Note :  the  mark  *  denotes  the  greatest  elevation  of  the 


C  3.  Clock  Barom.] 
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in  each  Month  for  Seventeen  Years,  with  the  attendant  winds. 


7  July. 

8  Aug. 

9  Sept. 

10  Oct. 

1 1  Nov. 

|  12  Dec. 

30-21  NE 
29-53  SVV 

30-25  NW 
29-35  NW 

30-20  NE 
29-30  SE 

30  27  NE 
29-23  SYV 

*30-59  NE 
28-90  S 

30-55  SYV 
28-76  SYV 

29-90  NYV 
2926  SW 

30-21  NE 

29  03  SE 

30-22  N 
29-34  SYV 

30-20  SE 

29  07  SE 

*3065  N 
2869  SYV 

*30-65  NYV 
-128-53  SYV 

30  04  SW 

29  07  SW 

3010  NW 
28-89  S 

30-23  Yar. 
29-28  SYV 

30  30  NE 
2915  S 

30-50  NYV 
29*26  SE 

30-33  N  YV 
+28-43  SYV 

30-31  NW 
2974  SW 

30-28  NW 
29-48  E 

30-30  N 
29-32  E’ly 

30-35  SYV 
29-20  YV 

30-40  SYV 
29-23  E’ly 

*30  60  N’ly 
29-28  SE 

30-22  NW 
29-27  SW 

30-32  N 
29-20  SE 

*30-50  N 
29-4G  Var. 

30-30  NE 
29-28  NYV 

30  08  SYV 

29  05  N  YV 

30-20  SYV 
2918  SW 

30  *22  N 
29-30  SW 

30-28  W 
29-41  SW 

30-37  N’ly 

29  35  W 

30-58  NE 
+28-52  YV’ly 

30-30  NE 
29-35  SE 

30-40  S 
29-45  SYV 

30  30  NW 
29-42  SW 

30-20  NW 
29-39  SW 

30-30  N’ly 
29-31  SYV 

30-38  N 
28-78  SYV 

30-31  SYV 
29-15  SYV 

30-32  NYV 
427-80  S 

30-20  NW 
29-30  SW 

30-21  NYV 
29-37  SE 

30-24  N 
2913  NE 

30-15  YV 
29-17  Y^ar. 

30-28  SYV 

29  02  NYV 

30-59  NE 
428-82  SYV 

30-08  W 
29-38  S  W 

30  21  NYV 
29-33  SYV 

30-34  N 
28-52  N 

30-42  N 
28-59  SYV 

*30  GO  E 

29-28  S 

30  50  NE 
28-65  SE 

30-50  N 
29-50  SW 

30-37  N 

29  52  SW 

30-25  N 
29-35  S’ly 

3018  SYV 
28-75  SE 

30-20  YV 
+28-30  S 

30-45  YV 
28-65  SYV 

30-40  NW 

29  85  NW 

30-45  N 

29  05  SYV 

30-45  NYV 
29-44  SE 

30-G7  NYV 
28-72  NYV 

30-42  NYV 
+28-70  NYV 

30-20  YV 

28  90  E 

30-40  NE 
29-71  SW 

30-50  W’ly 
29-G4  SW 

30-38  NE 
2902  SE 

30  31  SW 
29-40  SYV 

30-60  NE 
+28-80  SYV 

*30-70  NE 
2911  SYV 

30-57  NW 
29-71  SW 

30-57  NYV 
29-32  SYV 

30-44  E 

29-50  SYV 

30-47  N’ly 
28-88  SE 

30-45  NYV 

29  00  S 

*30-80  SYV 
28-80  SYV 

29-90  NW 
29-02  SW 

30-42  NYV 
4-28-92  SW 

30-50  NE 

29  08  SYV 

30-50  E 
+28-92  SYV 

30-25  NYV 
29-01  SE 

30-33  SYV 
28-97  SYV 

29-90  N 
28-99  S 

3003  NE 

29  75  W 

3013  SYV 
28-92  SYV 

30-21  NYV 

29  20  NW 

30-20  NYV 
29-28  SYV 

*30-41  NE 
29-45  NYV 

30-26  NE 

29  07  W’ly 

3010  SYV 

29  04  SYV 

30-10  W’ly 
28-95  YV’ly 

30-40  NYV 
29-30  SYV 

30-27  NYV 
+28-58  SYV 

30-30  NYV 
28-80  S’ly 

30-20  W 
29-25  S 

3014  SYV 
29-33  NW 

30  05  NE 
29-25  S 

30-20  SYV 

29  00  S 

30-31  NE 
28-90  SYV 

30-30  NYV 
428-26  S 

30-57 

28  99 

30-57 

28-75 

30-50 

28-52 

30-67 

28-52 

30-65 

28-30 

30-80 

2780 

1.58  in. 

1-82  in. 

1  -98  in. 

215  in. 

2-35  in. 

3-00  in. 

Year,  and  the  mark  4  the  greatest  depression. 
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MEAN  RESULTS  of  LUNAR  PERIODS,  arranged 


Year. 

Bin 

Solstice 

I  MAX.  PERI 

ODS. 

Vernal  Periods. 

Equinox 

1806— 7 

Period  1 
29 ’54  in. 

0 

29-84  in. 

3 

29-78  in. 

4 

29-86  in. 

5 

29‘94  in. 

6 

29-73  in. 

i 

29-78  i 

1807—8 

14 

29-80 

15 

29-82 

16 

3002 

17 

30-16 

18 

29-86 

19 

29-81 

1808—9 

26 

29-86 

27 

29-52 

28 

29-44 

29 

30-17 

30 

29-81 

31 

29-83 

32 

29-7C 

1809—10 

39 

29-76 

40 

30-07 

41 

29-91 

42 

29-67 

43 

29-72 

44 

29 -8C 

1810—11 

51 

29-66 

52 

29-88 

53 

29-80 

54 

29-82 

55 

30-12 

56 

29-70 

57 

29-88 

1811—12 

64 

29-71 

65 

29-90 

66 

29-74 

67 

29-74 

68 

29-90 

69 

29-81 

1812—13 

76 

29-88 

77 

30-02 

78 

29-96 

79 

30-11 

80 

30-00 

81 

29-68 

1813—14 

89 

29-76 

90 

29-59 

91 

29-89 

92 

29-84 

93 

29-77 

94 

29-91 

1811— 15 

101 

29-66 

102 

29-77 

103 

29-78 

104 

29-67 

105 

29-78 

106 

29-81 

1815—16 

114 

29-61 

115 

29-69 

116 

29-60 

117 

29-76 

1 18 

29-68 

119 

29-85 

1816—17 

126 

29-65 

127 

29-84 

128 

29*59 

129 

30-07 

130 

30-03 

131 

29-53 

1817—18 

138 

29-51 

139 

29-78 

140 

29-66 

141 

29-47 

142 

29-64 

143 

29-76 

1818—19 

151 

3007 

152 

29-52 

153 

29-77 

154 

29-74 

155 

29-83 

156 

29-90 

Average  of  1 
each  column  f 
on  ten  years. ) 

29-745 

29-788 

29-875 

29-870 

29-797 

29-81 

Note.— Period  1  is  not  included  in  the  average  for  the  Winter  Solstice:  t 
Summer  Solstice,  and  the  periods  marked  e  the  Autumnal  Equinox  about  th 
mean  is  taken  in  each  case  0-06  in.  lower  than  it  stands  in  my  Results,  the  Ba: 


the  Solar  Year. 


[TABLE  F.  Barometer.] 


Estival  Periods. 

Solstice 

Autumnal  Periods. 

Equinox 

8 

29-89  in. 

9 

29-81  in. 

10 

29-85  in. 

11 

29-76  in. 

12 

29-84  in. 

13 

29-47  in. 

20 

29-89 

21 

29-97 

22 

29-76 

23 

29-77 

24  e 
29*78 

25 

29-76 

33 

29-92 

34 

29-75 

35 

29-66 

36 

29-84 

37 

30-08 

38 

29-86 

45 

30-14 

46 

29-94 

47 

29-85 

48 

30-46 

49  c 
29-91 

50 

29-59 

58 

30  02 

59 

29-83 

60 

30-03 

61 

29-74 

62 

29-61 

63 

29-90 

70 

29-88 

71 

29-97 

72 

29*97 

73 

30-04 

74 

29-47 

75 

29-68 

82 

29-89 

83  s 
29-87 

84 

29-80 

85 

30-01 

86  e 
29-75 

87 

29*62 

88 

29-73 

95 

29-90 

96 

29-92 

97 

29-88 

98 

29-94 

99 

29-66 

100 

29-63 

107 

29-71 

108 

29-96 

109 

29-88 

110 

29-89 

111 

29*75 

112 

29-78 

113 

29-84 

120 

29-81 

121 

29-77 

122 

29-87 

123 

29*84 

124 

29*51 

125 

29-86 

132 

29-75 

133 

29-74 

134 

29-63 

135 

29-84 

136 

29-88 

137 

29-88 

144 

30-00 

145 

30-04 

146 

30-05 

147 

29-86 

148  <? 
29-70 

149 

29-83 

150 

29  93 

General 
average 
of  10  yrs. 

29*823 

29*899 

29-S79 

29-854 

29-883 

29*736 

29-725 

mean  of  39  is  calculated  up  to  the  New  Moon  in  the  following-  period :  83  has  the 
beginning:  the  rest  include  the  points  under  which  they  stand.  In  45  and  48,  the 
meter  employed  for  them  being  known  to  be  too  high. 
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MEAN  RESULTS  of  LUNAR  PERIODS  arranged  by 


Year. 

Brumal  Peiuods. 

Solstice. 

Vernal  Periods. 

Equinox. 

From 

Dec.  9, 1816 

1817 

29-56 

29-90 

29-66 

29-97 

30  04 

29-61 

Dec.  5, 1817 
1818 

*92-66 

29-75 

29-46 

29-77 

29-51 

30-11 

Dec.  8,  1818 
1819 

f3002 

29-58 

29-77 

29-79 

29-77 

29-88 

Dec.  6,  1819 
1820 

29-87 

29-84 

29-88 

29-90 

29-87 

f  29-74 

Dec.  2,  1820 
1821 

29-90 

29-80 

30-20 

29-60 

29-8'2 

f  29-74 

Dec.  6,  1821 
1822 

29-34 

30-10 

30-10 

29-99 

29-83 

29-89 

Dec.  2,  1822 
1823 

30-08 

29-88 

29-39 

29-75 

29-65 

29-85 

Averages 

29-776 

29-835 

29-723 

J 

29-824 

V _  _ 

29-784 

28-831 

29-778 

29-800 

Tn  the  annexed  Table,  the  mean  height  of  the  Barometer  for  each  space 
of  the  same  1823,  is  set  down  in  such  a  way  as  to  bring  the  spaces  including 
effect  this,  it  was  needful  to  put  into  two  of  the  results  [marked  *]  six,  and 
been  three  days  (wherever  practicable,)  on  each  side  the  phase,  four  of  these 
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the  Solar  Year. 


[TABLE  F  2.  Barometer. 


Estival  Periods. 

Autumnal  Periods. 

Solstice. 

Equinox. 

29-77 

29-73 

29-67 

29-91 

29-94 

f  29*88 

29-95 

30-06 

29-91 

29-66 

29-92 

29  82 

29-87 

30-26 

29-98 

29-96 

29-82 

29-80 

29-97 

29-91 

29-85 

29-98 

29-44 

29-83 

29-86 

29-93 

29-88 

29-80 

29-87 

f  29-75 

30-02 

29-73 

29-83 

29-88 

29-61 

f  29-69 

29-89 

29-71 

29-77 

30-00 

29-60 

to  Dec.  6 
*29-93 
1823 

29-904 

29-904 

29-841 

J 

29-884 

V _ 

29-743 

29-814 

_ i 

29-883 

29-833 

equal  to  a  Lunar  month,  included  between  the  9th  Dec.  1816,  and  the  6tli 
the  Solstices  and  Equinoxes  under  those  points  respectively.  In  order  to 
into  six  others  [marked  -(  ,]  five  weeks  each.  The  limits  of  the  space  having 
spaces  making  the  month,  with  whatever  phase  it  began. 


MEAN  HEIGHT  of  the  BAROMETER  for  each  Month,  from 


Year. 

1  Jan. 

2  Feb. 

3  March 

4  April 

5  May 

6  June 

1824 

30-083 

29-883 

29-899 

29-934 

29-952 

29-871 

1825 

30-239 

30-075 

30-187 

29-899 

30-035 

30-050 

1826 

30-104 

30-098 

30-040 

30-032 

30-063 

30-283 

1827 

29-824 

30-071 

29-717 

30013 

29-816 

29-989 

1828 

29-980 

30-007 

30-074 

29-892 

29-811 

30-011 

1829 

29-960 

30-165 

29-950 

29-642 

30-060 

29-983 

1830 

30133 

30-069 

30-179 

29-863 

29-913 

29-885 

Averages 

30-046 

30-052 

30-007 

29-896 

29-950 

30-010 

Note :  The  Laboratory  is  situate  nearly  on  a 
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1824  to  1830,  obtained  at  the  Laboratory.  [TABLE  F  3.  Barom.  | 


7  July. 

8  Aug. 

9  Sept. 

10  Oct. 

11  Nov. 

12  Dec. 

Average 

29-953 

29-832 

.29-861 

29-557 

29-945 

29-770 

29-879 

30-194 

29-996 

29-943 

29-648 

29-681 

29-894 

29-987 

30-010 

30-027 

29-947 

29-964 

29-858 

29-956 

30032 

30-126 

30-081 

30-002 

29-766 

29-969 

29-879 

29-938 

29*714 

29-876 

29-825 

30-116 

29-943 

30-040 

29-941 

29-806 

29-890 

29-837 

29-900 

30-100 

30-280 

29-959 

29-947 

29-903 

29-668 

30-275 

29-946 

29-775 

29-980 

29-964 

29-943 

29-869 

29-889 

29-920 

29-942 

29-950 

level  with  the  Thames  at  the  highest  tides. 
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MEAN  HEIGHT  of  the  BAROMETER  for  each  Month, 


Year. 

1  Jan. 

2  Feb. 

3  March 

4  April 

5  M  ay 

C  June 

1824 

30-083 

29-883 

29-899 

29-934  . 

29-952 

29-871 

1825 

30-239 

30-075 

30-187 

29-899 

30-035 

30-050 

182G 

30-104 

30-098 

30-040 

30-032 

30-063 

30-283 

1827 

29-824 

30-071 

29-717 

30-013 

29-816 

29-989 

1828 

30-010 

29-871 

29-958 

29-692 

28-819 

29-931 

*1829 

29  691 

29-852 

29-726 

29-389 

29-838 

29-763 

*1830 

29-790 

29-693 

29-846 

29-517 

29-695 

29-632 

Averages 

29-963 

29-934 

29-910 

29-782 

29-858 

29-931 

*  These  Results  were 
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from  1824  to  1830,  by  the  Clock.  [TABLE  F  4.  Barom. 


7  July 

8  Aug. 

9  Sept. 

10  Oct. 

1 1  Nov. 

12  Dec. 

29-953 

29-832 

29-861 

29-557 

29-945 

29-770 

29-861 

30194 

29-996 

29-943 

29648 

29-681 

29-894 

29-987 

30-010 

30-027 

29-947 

29-964 

29-858 

29-956 

30-032 

30-126 

30-081 

30-002 

29-766 

29-969 

29-879 

29-938 

29-551 

29-739 

29-807 

29-910 

29-678 

29-709 

29-806 

29-522 

29-595 

29-498 

29-730 

29-739 

29-920 

29-689 

29-726 

29-663 

29-521 

30-004 

29-549 

29-415 

29-671 

29-869 

29-847 

29-797 

29-797 

29-774 

29-863 

*  29-855 

obtained  at  Ackworth. 
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MONTHLY  AMOUNTS  of  EYAPORAr 


Year 

First  Mo. 
Jan. 

Second  Mo. 
Feb. 

Third  Mo. 
March. 

Fourth  Mo. 
April. 

FifthMo. 

May. 

Six 

J 

With  the  G 

uage  at  40  feet 

elevation. 

1807 

0-52 

F rosty  : 
damp  air 

1  -04 

2-66 

3-60 

muchElectri- 

city. 

5-08 

4 

1808 

1-19 

1-65 

3-23 

Rain  very 
deficient. 

3-22 

Rain  an  ave¬ 
rage. 

o 

5-39 

3 

1809 

1*24 

2-40 

Mean  Temp. 

44°  92 

2-79 

Mean  Temp. 
43°  64 

2-49 

Mean  Temp. 

43°  21 

6-07 
Mean  T. 
57°01 

f4 

With  the  G 

tuage  variously  situated. 

1810 

1  04 

fl-28 

2-71 

1811 

tl-05 

f  2-24 

2-85 

3-14 

3-75 

4 

1812 

1*25 

2-30 

Stormy. 

1-95 

3-19 

4*35 

4 

With  theGua 

ge  at  the  ground,  the  first  two  months  excepted. 

1813 

0-45 

2-14 

Mean  T.  43°67 
much  wind 

1-64 

Mean  T.  43°96 
much  wind. 

2-20 

2-25 

2 

1814 

0-25  * 
Severe  Frost 

fO-36 

Frosty 

0-83 

Frosty  with 
Snow 

2-16 

2T4 

1 

1815 

0-50 

0-78 

1-45 

1-81 

2-14 

+  1 

Monthly 

Averages 

}'  0-832 

1-643 

2-234 

2-726 

3-896 

3 

Note:  the  amounts  marked  f  are  in  part  est 
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Inches  and  Decimal  parts.  [TABLE  E.  Evap.] 


;v.  Mo. 
July 

Eighth  IMo 
Aug. 

Ninth  Mo. 
Sept. 

Tenth  Mo. 
Oct. 

Eleventh  Mo. 
Nov. 

Twelfth  Mo. 
Dec. 

Annual 

Averages 

O 

6'03 

5-04 

4-17 

2-98 

186 

0-94 

Frosty  with 
Snow 

i 

1 

5-51 

3-82 

2-95 

2-39 

2-02 

1-14 

h  37-85 
Inches. 

+4’74 

3-02 

2-63 

127 

1-58 

V85 

4  56 

3-45 

2  ‘76 

0-79 

Rain  in  excess 

1-68 

- 

i-66 

3-64 

3-91 

2-65 

1-64 

1-53 

>■  33-37 

[  Inches. 

1-65 

2*38 

2*70 

0-61 

•22 

3-04 

2-31 

0-90 

muchRain  after 
fair  weather 

0-63 

021 

Fogs,  preced¬ 
ing  frost 

•42 

4*48 

2-04 

1*15 

wet 

0-53 

wet 

0-71 

wet  and  frosty 

1 

•  20-28 
Inches. 

• 55 

- 

•111 

3-962 

3-068 

2-208 

1-168 

1-112 

f  30-50 
|  Inches. 

< 3  days  in  each  month  having  been  omitted  to  be  taken. 
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TABLE  of  the  WINDS  and  RAIN,  with  the  number  of  Days  on  which  Rain  fell  in  each  Mouth,  for  Ten  Y  ears. 
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MONTHLY  AMOUNTS  of  RAIN  for  14  Years,  corrected 


Rate  of  acldi-  ) 
tion  for  the  >  050 
ground.  ) 

0-45 

0-40 

0-30 

0-20 

0-10 

Year. 

1  Jan. 

2.  Feb. 

3  Mar. 

4  April. 

5  May. 

0.  June. 

1797 

1-440  in. 

0-317  in. 

1-087  in. 

2-416in. 

1-723  in. 

4*645  in.; 

1798 

1-057 

1  -004 

0-406 

0-672 

1  -945 

1-056 

1799 

1-423 

3-240 

0-606 

2172 

2-098 

0-607 

1800 

3-087 

0-377 

0-427 

3-750 

1-304 

1-096 

1801 

1-839 

0-788 

1  -55 1 

0-488 

1-810 

0-870 

1802 

0-219 

2175 

0*555 

1-282 

1-435 

2-048  : 

1803 

2-310 

1078 

0-628 

1-422 

2-022 

3-694 

1804 

2-509 

1-938 

2-154 

2-085 

1-497 

0-574 

1805 

2-209 

1*515 

1-234 

2-057 

1  021 

3-615 

1800 

2-755 

0-775 

1  859 

0-318 

1-224 

0-555 

1807 

0-720 

1-370 

0-860 

0-320 

2-830 

1-580 

1808 

1-620 

0-980 

0-290 

2-020 

1  -680 

0-910 

1809 

5-740 

I  -500 

0-570 

3-800 

0-870 

1  030 

1810 

0-165 

1-200 

2-520 

1  -260 

1-560 

0-550 

The  Monthly  results  at  the  level  of  the 
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for  the  elevation  of  the  Guage.  [TABLE  H.  Rain  corrected.] 


0*05 

o-io 

0-20 

0*30 

0-40 

0-45 

7  July. 

8  Aug. 

9  Sept 

10  Oct. 

11  Nov. 

12  Dec. 

Amount  for 
the  year. 

1*352  in. 

3-067  in. 

4-873  in. 

2-601  in. 

2-062  in. 

2-335  in. 

27-918  in. 

3-022 

1-677 

2-924 

4-456 

4-278 

1-242 

24-399 

3-058 

2-429 

3-388 

2-848 

2*221 

0-506 

24-596 

0-000 

1*612 

3-250 

1-670 

5-322 

2-422 

24-917 

3-700 

1  -725 

1*516 

1-916 

4-611 

3-651 

24-465 

2-956 

0-568 

0-806 

2-133 

1-419 

1-734 

1 7-330 

1-436 

0-830 

1-102 

0-616 

3-417 

4-486 

23-047 

3*890 

3-081 

0-000 

2-659 

5*590 

0-732 

26-709 

2-279 

3-888 

1-830 

1-797 

1-113 

2-608 

25-226 

5-133 

2-295 

2-304 

1-030 

3-571 

3-939 

25-758 

0-320 

1-690 

1  -770 

1-520 

3-960 

3-200 

20*140 

3-370 

2-240 

3-010 

3-990 

2-190 

0-940 

23-240 

2-890 

1-930 

2*530 

0-230 

1-930 

2-200 

25-280 

3-680 

2*910 

0-650 

3-180 

5-320 

5-020 

28-070 

ground  from  1810  forward,  are  in  Table  D 
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TABLE  OF  LUNATIONS, 


FOR  THE  WHOLE  SPACE  OCCUPIED  BY  THE  REGISTER: 
Compiled  from  IVhite’s  Ephemeris. 


N.  B. — The  minutes  are  always  in  addition  to  the  hour ;  the  mark  (a)  denotes  that  the 
time  expressed  is  between  midnight  and  noon,  and  (p)  that  it  is  between  noon  and 
midnight.  Refer  back  on  the  line  for  the  month. 


NEW  MOON.  FIRST  QUARTER.  FULL  MOON.  LAST  QUARTER. 


Year. 

day 

h. 

m. 

day 

h. 

m 

day 

h. 

m. 

day 

h. 

m 

1806 

Nov. 

10 

11 

41 

a. 

18 

7 

20 

a. 

26 

2 

1 

a. 

Dec. 

2 

10 

44 

P* 

Dec. 

10 

2 

24 

a. 

18 

4 

31 

a. 

25 

3 

P- 

1807 

Jan. 

1 

6 

57 

a. 

Jan. 

8 

7 

36 

P- 

16 

12 

26 

a. 

24 

2 

31 

a. 

30 

5 

18 

P- 

Feb. 

7 

2 

15 

p. 

15 

5 

35 

p. 

22 

12 

47 

p- 

Mar. 

1 

6 

21 

a. 

March  9 

8 

52 

a. 

17 

7 

5 

a. 

23 

10 

9 

P- 

30 

9 

45 

P- 

April 

8 

2 

7 

a. 

15 

4 

38 

P- 

22 

7 

15 

a. 

29 

2 

39 

P- 

May 

7 

5 

6 

P- 

14 

10 

59 

p. 

21 

4 

42 

P- 

29 

8 

3 

a. 

J  une 

6 

5 

24 

a. 

13 

3 

30 

a. 

20 

3 

10 

a. 

28 

1 

15 

a. 

July 

5 

3 

15 

P- 

12 

7 

53 

a. 

19 

3 

11 

P- 

27 

5 

46 

P- 

Aug. 

3 

11 

27 

P- 

10 

1 

52 

P- 

18 

5 

10 

a. 

26 

9 

4 

a. 

Sept. 

2 

7 

5 

a. 

8 

10 

46 

P- 

16 

9 

6 

P- 

24 

10 

34 

P- 

Oct. 

1 

3 

13 

P- 

8 

11 

21 

a. 

16 

2 

30 

p. 

24 

9 

56 

a. 

31 

12 

42 

a. 

Nov. 

7 

3 

45 

a. 

15 

8 

14 

a. 

22 

7 

16 

P- 

Nov. 

29 

11 

58 

a. 

Dec. 

6 

11 

21 

P- 

15 

12 

55 

a. 

22 

3 

17 

a. 

Dec. 

29 

1 

9 

a. 

1808 

Jan. 

5 

8 

54 

P- 

13 

3 

31 

p. 

20 

11 

6 

P- 

Jan. 

27 

4 

9 

P- 

Feb. 

4 

6 

31 

P- 

12 

3 

53 

a. 

18 

7 

47 

P* 

a. 

Feb. 

26 

8 

43 

a. 

March  5 

1 

55 

P- 

12 

2 

21 

p. 

19 

5 

53 

Mar. 

27 

2 

11 

a. 

April 

4 

5 

28 

a. 

10 

11 

26 

P- 

17 

5 

36 

p. 

A  pril 

25 

7 

28 

P- 

May 

3 

4 

42 

P- 

10 

7 

39 

a. 

17 

7 

2 

a. 

May 

25 

11 

19 

a. 

June 

1 

12 

23 

a. 

8 

3 

34 

p. 

15 

10 

8 

P- 

June 

24 

12 

56 

a. 

July 

1 

5 

45 

a. 

7 

12 

3 

a. 

15 

2 

53 

P- 

July 

23 

12 

18 

P. 

30 

10 

21 

a. 

Aug. 

6 

10 

5 

a. 

14 

8 

41 

a. 

Aug. 

21 

10 

10 

P- 

28 

3 

40 

P- 

Sept. 

4 

10 

41 

P- 

13 

2 

30 

a. 

Sept. 

20 

7 

27 

a. 

26 

10 

56 

P- 

Oct. 

4 

2 

18 

P- 

12 

7 

6 

P* 

Oct. 

19 

4 

54 

p. 

26 

9 

10 

a. 

Nov. 

3 

8 

27 

a. 

11 

9 

41 

a. 

Nov. 

18 

2 

55 

a. 

24 

11 

3 

P- 

Dec. 

3 

3 

35 

a. 

10 

9 

52 

p. 

Dec. 

17 

1 

36 

P- 

24 

4 

43 

p. 

1809 

Jan. 

1 

9 

53 

P- 

9 

7 

51 

a. 

Jan. 

16 

1 

9 

a. 

23 

1 

23 

P- 

31 

2 

8 

P- 

Feb. 

7 

4 

13 

P- 

Feb. 

14 

1 

59 

P- 

22 

11 

2 

(I. 

Mar. 

2 

3 

57 

a. 

8 

11 

43 

p. 

Mar. 

16 

4 

19 

a. 

24 

/ 

18 

a 

31 

3 

23 

P- 

April  7 

7 

9 

a. 
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TABLE  OF  LUNATIONS. 


NEW  MOON.  FI11ST  QUARTER.  FULL  MOON.  LAST  QUARTER. 


Year. 

day 

h. 

m. 

day 

h. 

m. 

day 

h. 

m. 

day 

h. 

m. 

1809 

Apr. 

14 

7 

57  p. 

22 

12 

27  a. 

30 

12 

41a.  May 

6 

3  26  p. 

May 

14 

12 

4  P- 

22 

1 

55  p. 

29 

8 

18  a.  June 

5 

1 

30  a. 

.J  ime 

13 

3 

42  a. 

20 

11 

58  p. 

27 

3 

7  }).  July 

4 

2 

2p. 

July 

12 

6 

13  p. 

20 

7 

25  a.  July 

26 

10 

14  p.  Aug. 
3  a.  Sept. 

3 

5 

21  a. 

Aug. 

1 1 

7 

33  a. 

18 

1 

20  p. 

25 

7 

1 

11 

4p. 

Sept. 

9 

7 

58  p. 

16 

6 

51  p. 

23 

6 

38  p.  Oct. 

l 

6 

10  p. 

Oct. 

9 

7 

42  a. 

16 

1 

12  a. 

23 

9 

25  a. 

31 

1 

22  p. 

Nov. 

/ 

6 

49  p. 

14 

9 

40  a. 

22 

2 

57  a. 

30 

7 

18  a. 

Dec. 

7 

5 

21  a. 

13 

9 

17  p. 

21 

10 

P- 

29 

10 

47  p. 

1810 

Jan. 

5 

3 

37  p. 

12 

12 

32  p. 

20 

5 

6  p. 

28 

11 

14  a. 

Feb. 

4 

2 

8  a. 

11 

6 

53  a. 

19 

10 

58  a. 

26 

8 

37  p. 

Mar. 

5 

1 

23  p. 

13 

2 

47  a. 

21 

2 

31  a. 

28 

3 

39  a. 

Apr. 

4 

1 

37  a. 

11 

10 

32  p. 

19 

3 

8  p. 

26 

9 

28  a. 

May 

3 

2 

46  p. 

11 

4 

41  p. 

19 

1 

10  a. 

25 

3 

25  p. 

June 

2 

4 

38  a. 

10 

8 

20  a. 

17 

8 

18  a. 

23 

10 

47  p. 

July 

1 

7 

6  p. 

9 

9 

9  p. 

16 

9 

50  p. 

23 

8 

40  a. 

31 

10 

10  a.  Aug. 

8 

7 

20  a. 

14 

9 

46  p. 

21 

9 

43*  p. 

Aug. 

30 

1 

35  a.  Sept. 

6 

3 

24  p. 

13 

6 

17  a. 

20 

2 

5  p. 

Sept.  28 

4 

46  p.  Oct. 

5 

10 

14  p. 

12 

5 

6  p. 

20 

9 

17  a. 

Oct. 

28 

6 

58  a.  Nov. 

4 

4 

57  a. 

11 

6 

29  a. 

19 

6 

8  a. 

Nov. 

20 

7 

44  p.  Dec. 

3 

12 

43  p. 

10 

10 

20  p. 

19 

2 

47  a. 

Dec. 

26 

7 

9  a. 

1811 

Jan. 

1 

10 

30  p. 

56  a.  Feb. 

9 

4 

16  p. 

17 

9 

11  p. 

Jan. 

24 

5 

45  p. 

31 

10 

8 

11 

27  a. 

J6 

12 

3  p. 

Feb. 

23 

4 

3  a.  Alar. 

2 

1 

56  a. 

10 

6 

18  a. 

17 

11 

3  p. 

Mar. 

24 

0 

/w 

12  p. 

31 

6 

56  p.  Apr. 

8 

11 

3  p. 

16 

6 

48  a. 

Apr. 

22 

12 

19  a. 

30 

1 

3  p.  May 

8 

12 

39  p. 

15 

12 

26  p. 

May  22 

10 

42  a. 

30 

7 

12  a.  June 

6 

11 

7  p. 

13 

5 

1 6  p. 

June 

20 

10 

2p. 

28 

12 

18  a.  July 

6 

7 

26  a. 

12 

10  43  i). 

July 

20 

11 

4  a. 

28 

3 

34  p.  Aug. 

4 

9 

53  p. 

11 

6 

/  cl. 

Aug. 

19 

2 

12  a. 

27 

4 

42  a.  Sept. 

2 

10 

35  p. 

9 

4 

39  p. 

Sept. 

17 

6 

57  p. 

25 

3 

48  j>.  Oct. 

2 

( 

16  a. 

9 

7 

1  a. 

Oct. 

17 

12 

9  p. 

25 

1 

16  a. 

31 

5 

19  p.  Nov. 

8 

1 

16  a. 

Nov. 

16 

4 

28  a. 

23 

9 

36  a. 

30 

7 

9  a.  Dec. 

7 

10 

24  p. 

Dec. 

15 

7 

lip. 

22 

5 

30  p. 

29 

7 

11  p. 

1812 

Jan. 

Jan. 

6 

8 

19  p. 

14 

8 

18  a. 

21 

1 

49  a. 

28 

11 

38  a.  Feb. 

5 

4 

40  p. 

Feb. 

12 

8 

P- 

19 

1  1 

27  a. 

27 

5 

51  a.  Alar. 

6 

9 

49  a. 

Mar. 

13 

0 

22  a. 

19 

11 

P- 

27 

12 

16  a.  April 

4 

11 

5  p. 

Apr. 

1  1 

3 

27  p. 

18 

12 

41  p. 

26 

5 

1 0  p.  Alay 

4 

8 

O  ^ 

o/  a. 

May 

10 

1 1 

39  i). 

18 

4 

16  a. 

26 

»•» 

/ 

34  a.  June 

2 

3 

10  p. 

J  line 

9 

7 

50  a. 

16 

9 

7  p. 

24 

/ 

33  p.  July 

1 

7 

53  p. 

J  illy 

8 

5 

13  p. 

16 

2 

25  p. 

24 

5 

45  a. 

30 

12 

18  a. 

Aug. 

7 

4 

55  a. 

15 

7 

28  a. 

22 

2 

59  p. 

29 

6 

1  a. 

Sept. 

5 

7 

22  p. 

13 

11 

39  p. 

20 

11 

51  p. 

27 

2 

32  p. 

(Jet. 

5 

12 

10  p. 

13 

2 

25  p. 

20 

8 

51  a. 

27 

2 

(33  ci. 

Nov. 

4 

6 

14  a. 

12 

3 

15  a. 

18 

6 

30  p. 

25 

7 

20  p. 

Dec. 

3 

12 

20  a. 

11 

1 

51  p. 

18 

5 

23  a. 

25 

3 

7  p. 

TABLE  OF  LUNATIONS. 
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NEW  MOON.  FIRST  QUARTER.  FULL  MOON.  LAST  QUARTER. 


Year. 

1813 


1814 


1815 


1816 


day 

h. 

m. 

day 

h. 

m. 

day 

h. 

m. 

day 

h. 

m. 

Jan. 

2 

5 

21  p. 

9 

10 

27  p. 

16 

6 

4p. 

24 

12 

34  p. 

Feb. 

1 

8 

36  a. 

8 

6 

2  a. 

15 

8 

43  a. 

22 

9 

44  a. 

Mar. 

2 

9 

30  p. 

9 

1 

43  p. 

17 

12 

48  a. 

25 

4 

46  a. 

April  1 

7 

55  a. 

7 

10 

28  p. 

15 

5 

20  p. 

23 

8 

25  p. 

30 

4 

14  p. 

May 

7 

8 

54  a. 

15 

.  9 

26  a. 

23 

8 

8  a. 

May 

29 

11 

21  p. 

June 

5 

9 

17  p. 

14 

12 

32  a. 

21 

4 

16  p. 

June 

28 

6 

26  a. 

July 

5 

11 

40  a. 

13 

2 

24  p. 

20 

9 

57  p. 

July 

27 

0 

43  p. 

Aug. 

4 

4 

1  a. 

12 

2 

57  a. 

19 

2 

43  a. 

Aug. 

26 

1 

8  a. 

Sept. 

2 

10 

P- 

10 

9 

/W 

13  p. 

17 

8 

8  a. 

Sept. 

24 

9 

<**• 

11  p. 

Oct. 

2 

4 

46  p. 

10 

12 

3 1  a. 

16 

3 

34  p. 

Oct. 

24 

5 

56  a. 

Nov. 

1 

10 

58  a. 

8 

10 

23  a. 

15 

2 

1  a. 

Nov. 

22 

11 

58  p. 

Dec. 

1 

3 

3  ci. 

7 

8 

25  p. 

14 

3 

53  p. 

Dec. 

22 

7 

15  p. 

30 

4 

10  p. 

Jan. 

6 

7 

8  a. 

13 

9 

3  a. 

Jan. 

21 

2 

13  p. 

29 

2 

22  a. 

Feb. 

4 

6 

46  p. 

12 

4 

45  a. 

Feb. 

20 

7 

11  a. 

27 

10 

26  a. 

Mar. 

6 

7 

15  a. 

14 

1 

30  a. 

Mar. 

21 

9 

6  p. 

28 

5 

21  p.  Apri 

4 

8 

29  p. 

12 

9 

23  p. 

Apr. 

20 

7 

55  a. 

26 

12 

6  a. 

May 

4 

10 

29  a. 

12 

2 

41  p. 

May 

19 

4 

23  p. 

26 

7 

31  a. 

June 

3 

1 

15  a. 

11 

4 

27  a. 

June 

17 

11 

32  p. 

24 

4 

33  p.  July 

2 

4 

34  p. 

10 

9 

54  p. 

J  uly 

17 

6 

26  a. 

24 

4 

3  a. 

Aug. 

1 

7 

51  a. 

8 

10 

54  p. 

Aug. 

15 

2 

5p. 

22 

6 

46  p. 

30 

10 

26  p.  Sept. 

7 

5 

34  a. 

Sept. 

13 

11 

18  p. 

21 

12 

41  p. 

29 

11 

53  a. 

Oct. 

6 

11 

58  a. 

Oct. 

13 

10 

51  a. 

21 

8 

49  a. 

28 

12 

16  a. 

Nov. 

4 

t 

4  p. 

Nov. 

12 

1 

15  a. 

20 

5 

16  a. 

27 

11 

52  a. 

Dec. 

4 

3 

45  a. 

Dec. 

11 

6 

36  p. 

19 

12 

5  a. 

26 

11 

P- 

Jan. 

2 

9 

52  p. 

Jan. 

10 

1 

57  p. 

18 

4 

2  p. 

25 

9 

47  a. 

Feb. 

1 

5 

2  a. 

Feb. 

9 

9 

31  a. 

17 

4 

44  a. 

23 

8 

16  p. 

Mar. 

2 

10 

8  p. 

Mar. 

11 

3 

21  a. 

18 

2 

19  p. 

25 

6 

37  a. 

April 

1 

5 

7  j). 

Apr. 

9 

6 

20  p. 

16 

9 

21  p. 

23 

5 

17  p.  May 

1 

12 

17  p. 

May 

9 

6 

20  a. 

16 

2 

47  a. 

23 

4 

57  a. 

31 

6 

4  a. 

June 

7 

3 

53  p. 

14 

7 

53  a. 

21 

6 

P- 

29 

9 

41  p. 

July 

6 

11 

47  p. 

13 

2 

12  p. 

21 

8 

33  a. 

29 

11 

2  a. 

Aug. 

5 

6 

57  a. 

11 

11 

13  p. 

19 

12 

11  a. 

27 

10 

22  p. 

Sept. 

3 

2 

21  p. 

10 

12 

noon 

18 

4 

14  p. 

26 

*** 

/ 

57  a. 

Oct. 

2 

10 

55  p. 

10 

4 

44  a. 

18 

8 

3  a. 

25 

4 

8  p. 

Nov. 

1 

9 

34  a. 

9 

12 

34  a. 

16 

11 

8p. 

23 

11 

32  p. 

30 

10 

51  p. 

Dec. 

8 

9 

50  p. 

16 

12 

58  p. 

23 

7 

9  a. 

Dec. 

30 

2 

51  p. 

Tan. 

7 

6 

41  p. 

14 

l 

18  a. 

21 

4 

13  p. 

Jan. 

29 

8 

50  a. 

Feb. 

6 

1 

29  p. 

13 

12 

9  p. 

20 

3 

42  a. 

Feb. 

28 

3 

31  a. 

Mar. 

7 

4 

55  a. 

13 

9 

47  p. 

20 

5 

41  p. 

Mar. 

28 

9 

27  p. 

April 

5 

4 

22  p. 

12 

6 

43  a. 

19 

9 

38  a. 

Apr. 

27 

1 

31  p. 

May 

4 

12 

8  a. 

11 

3 

40  p. 

19 

2 

35  a. 

May 

27 

3 

7  a. 

I  une 

3 

5 

18  a. 

10 

l 

19  a. 

17 

7 

48  p. 

June 

25 

2 

7p. 

July 

3 

9 

28  a. 

9 

12 

21  p. 

17 

12 

46  p. 

July 

24 

11 

9  p. 

31 

2 

25  p. 

Aug. 

8 

1 

18  a. 

16 

4 

58  a. 

Aug. 

23 

7 

6  a. 

29 

9 

43  p.  Sept. 

6 

4 

22  p. 

14 

r 

/ 

47  p. 

Sept. 

21 

3 

3  P* 

28 

8 

25  a. 

Oct. 

6 

9 

19  a. 

14 

8 

35  a. 
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Year. 

day 

h 

.  m. 

day 

h 

m. 

day 

h 

m. 

day 

h 

m. 

1816 

Oct. 

20 

11 

56  p. 

27 

10 

58  p. 

Nov. 

5 

3 

18  a. 

12 

7 

8  p. 

Nov. 

19 

10 

23  a. 

26 

5 

6  p. 

Dec. 

4 

8 

51  p. 

12 

3 

52  a. 

Dec. 

18 

10 

37  p. 

26 

1 

52  p. 

1817 

.J  an. 

3 

12 

44  p. 

10 

11 

42  a. 

Jan. 

17 

12 

38  p. 

25 

11 

43  a. 

Feb. 

2 

2 

15  a. 

8 

7 

46  p. 

Feb. 

16 

4 

19  a. 

24 

8 

27  a. 

Mar. 

3 

1 

35  p. 

10 

4 

o3  ci. 

Mar. 

17 

9 

11  p. 

26 

2 

2  a. 

Apri 

1 

11 

9  p. 

8 

3 

28  p. 

Apr. 

16 

0 

28  p. 

24 

3 

23  p.  May 

1 

7 

33  a. 

8 

3 

39  a. 

May 

16 

7 

a. 

24 

12 

42  a. 

30 

3 

21  p. 

J  une 

6 

5 

37  p. 

,T  une 

14 

9 

45  p. 

22 

7 

4  a. 

28 

11 

18  p. 

J  uly 

6 

9 

25  a. 

July 

14 

10 

17  a. 

21 

11 

56  a. 

28 

8 

22  a. 

Aug. 

5 

2 

51  a. 

Aug. 

12 

9 

P- 

19 

4 

50  p. 

26 

7 

3(>  i).  Sept. 

3 

9 

2p. 

Sept. 

11 

6 

43  a. 

17 

11 

3  p. 

25 

9 

47  a. 

Oct. 

3 

2 

42  p. 

Oct. 

10 

4 

15  p. 

17 

7 

44  a. 

25 

2 

55  a. 

Nov. 

2 

6 

43  a. 

Nov. 

9 

2 

8  a. 

15 

7 

44  p. 

23 

9 

56  p. 

Dec. 

1 

8 

21  p. 

Dec. 

8 

12 

33  p. 

15 

11 

29  a. 

23 

4 

59  p. 

31 

7 

33  a. 

1818 

Jan. 

6 

11 

36  p. 

14 

6 

44  a. 

22 

10 

26  a. 

29 

4 

42  p. 

Feb. 

5 

11 

38  a. 

13 

4 

2  a. 

21 

1 

29  a. 

27 

12 

27  a. 

March  7 

12 

59  a. 

15 

1 

8  a. 

22 

2 

1  p. 

29 

7 

37  a. 

April 

5 

3 

44  p. 

13 

7 

51  p. 

20 

12 

13  a. 

27 

3 

4  p. 

May 

5 

7 

26  a. 

13 

11 

8  a. 

20 

8 

29  a. 

26 

11 

49  p. 

June 

3 

11 

13  p. 

11 

10 

51  p. 

18 

3 

28  p. 

25 

10 

46  a. 

July 

3 

2 

18  p. 

11 

7 

37  a. 

17 

10 

14  p. 

25 

12 

33  a. 

Aug. 

2 

4 

22  a. 

9 

o 

23  p. 

16 

6 

5  a. 

23 

5 

12  j). 

31 

5 

28  p.  Sept. 

7 

8 

9p. 

14 

4 

14  p. 

22 

11 

56  a. 

Sept. 

30 

5 

48  a. 

Oct. 

7 

2 

5  a. 

14 

5 

29  a. 

22 

/ 

30  a. 

Oct. 

29 

5 

28  p. 

Nov. 

5 

9 

24  a. 

12 

9 

49  p. 

21 

2 

29  a. 

Nov. 

28 

4 

27  a. 

Dec. 

4 

/ 

19  p. 

12 

4 

19  p. 

20 

/ 

32  p. 

Dec. 

27 

2 

52  p. 

1819 

Jan. 

3 

8 

40  a. 

11 

11 

36  a. 

19 

9 

43  a. 

Jan. 

26 

1 

10  a. 

Feb. 

2 

1 

24  a. 

10 

6 

15  a. 

17 

8 

39  p. 

Feb. 

24 

11 

53  a. 

Mar. 

3 

8 

31  p. 

11 

11 

2  p. 

19 

4 

41  a. 

Mar. 

25 

11 

24  p.  April 

2 

4 

19  p. 

10 

1 

5  p. 

17 

10 

47  a. 

April  24 

11 

48  a. 

May 

2 

11 

13  a. 

9 

12 

6  a. 

16 

4 

17  p. 

May 

24 

1 

2  a. 

.1  une 

1 

4 

7  a. 

8 

8 

30  a. 

14 

10 

34  p. 

June 

22 

3 

1  p. 

30 

6 

28  ]).  July 

7 

3 

20  p. 

14 

6 

03  ti. 

J  uly 

22 

5 

47  a. 

30 

6 

8  a. 

Aug. 

5 

9 

57  p. 

12 

6 

13  p. 

Aug. 

20 

9 

13  p. 

28 

3 

27  i). 

Sept. 

4 

5 

40  a. 

11 

8 

58  a. 

Sept. 

19 

12 

52  p. 

26 

11 

3p. 

Oct. 

3 

3 

22  p. 

11 

2 

57  a. 

Oct. 

19 

3 

55  a. 

26 

5 

54  a. 

Nov. 

2 

3 

32  a. 

9 

11 

1 9  p. 

Nov. 

17 

5 

1 1  p. 

24 

1 

5p. 

Dec. 

1 

6 

1 1  }). 

9 

8 

29  p. 

Dec. 

17 

5 

53  a. 

23 

9 

44  p. 

31 

11 

6  a. 

1820 

Jan. 

8 

4 

22  p. 

Jan. 

15 

4 

53  p. 

22 

8 

42  a. 

30 

5 

45  a. 

Feb. 

7 

9 

14  a. 

Feb. 

14 

3 

16  a. 

20 

10 

14  p. 

29 

12 

52  a. 

Mar. 

7 

10 

10  p. 

Mar. 

14 

1 

21  p. 

21 

2 

Ip. 

29 

6 

46  p. 

Apr. 

6 

7 

24  a. 

Apr. 

12 

11 

14  p. 

20 

7 

22  a. 

28 

9 

55  a. 

May 

5 

1 

50  ji. 

May 

12 

9 

9  a. 

20 

1 

90 

il* 

27 

9 

49  p. 

June 

3 

6 

46  ]i. 

June 

10 

7 

40  p. 

18 

«•» 

! 

1  p. 

26 

7 

4  a. 

July 

2 

11 

37  p. 
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NEW 

MOON. 

FIRST 

QUARTER.  FULL  MOON. 

LAST  QUARTER. 

Year. 

day 

h. 

m. 

day 

h. 

m.  day 

h. 

m. 

day 

h.  ra. 

1820 

July 

10 

7 

36  a. 

18 

11 

23  a.  25 

9 

53  p. 

Aug. 

1 

5  50  a. 

Aug-. 

8 

9 

41  p. 

17 

1 

52  a.  23 

10 

30  p. 

30 

2  38  p. 

Sept. 

7 

1 

52  p. 

15 

2 

19  p.  22 

6 

48  a. 

29 

3  2  a. 

Oct. 

7 

7 

14  a. 

15 

12 

52  p.  21 

4 

16  p. 

28 

7  27  p. 

Nov. 

6 

0 

23  a. 

13 

9 

56  a.  20 

3 

14  a. 

27 

3  24  p. 

Dec. 

5 

4 

10  p. 

12 

6 

5  p.  19 

4 

5  p. 

27 

1  16  p. 

1821 

Jan. 

4 

6 

12  a. 

1 1 

2 

4  a.  18 

7 

14  a. 

26 

10  42  a. 

F  eb. 

2 

6 

38  p. 

9 

10 

50  a.  17 

0 

33  a. 

25 

5  37  a. 

Mar. 

4 

5 

37  a. 

10 

9 

7  p.  18 

6 

53  p. 

26 

8  50  p. 

Apr. 

2 

3 

lip. 

9 

9 

24  a.  17 

0 

31  p. 

25 

8  10  a. 

May 

1 

11 

32  p. 

8 

1 1 

43  p.  17 

4 

6  a. 

24 

4  3  p. 

31 

/ 

22  a.  June 

7 

3 

44  p.  15 

5 

14  p. 

22 

9  30  p. 

29 

3 

50  p.  July 

7 

8 

48  a.  15 

4 

19  a. 

22 

1  54  a. 

July  29 

2 

12  a.  Aug. 

6 

2 

10  a.  13 

2 

8  p. 

20 

6  49  a. 

Aug. 

27 

3 

17  p.  Sept. 

4 

7 

7  p.  11 

11 

21  p. 

18 

1  49  p. 

Sept.  26 

7 

6  a.  Oct. 

4 

1 1 

31a.  11 

8 

26  a. 

18 

0  10  a. 

Oct. 

26 

0 

51  a.  Nov. 

3 

1 

13  a.  9 

5 

50  p. 

16 

2  35  p. 

'Nov. 

24 

7 

16  p.  Dec. 

9 

1 

11  p.  9 

4 

4  a. 

16 

8  49  a. 

Dec. 

24 

l 

6p. 

31 

10 

51  p. 

1822 

Jan.  7 

3 

46  p. 

15 

5  38  a. 

Jan. 

23 

5 

25  a. 

30 

6 

49  a.  Feb.  6 

5 

21  a. 

14 

3  5  a. 

Feb. 

21 

7 

34  p. 

28 

2 

12  p.  Mar.  7 

8 

34  p. 

15 

11  18  p. 

Mar. 

23 

7 

8  a. 

29 

10 

4  p.  Apr.  6 

0 

42  p. 

14 

4  42  p. 

Apr. 

21 

4 

17  p. 

28 

7 

17  a.  May  6 

4 

52  a. 

14 

6  22  a. 

May  20 

1 1 

42  p. 

27 

6 

20  p.  June  4 

8 

23  p. 

12 

4  15  p. 

June 

19 

6 

32  a. 

26 

7 

28  a.  July  4 

10 

54  a. 

11 

11  7  p. 

July 

18 

2 

Ip. 

25 

10 

47  p.  Aug.  3 

0 

17  a. 

10 

4  19  a. 

Aug. 

16 

1  1 

17  p. 

24 

4 

6  p.  Sept.  1 

0 

26  p. 

8 

9  30  a. 

Sept. 

15 

11 

2  a. 

23 

10 

50  a.  30 

11 

27  p.  Oct. 

7 

3  44  j). 

Oct. 

15 

1 

32  a. 

23 

5 

48  a.  30 

9 

41  a. 

Nov. 

6 

0  37  a. 

Nov. 

13 

6 

36  p. 

21 

11 

24  p.  28 

7 

42  p.  Dec. 

5 

0  42  p. 

Dec. 

13 

1 

30  p. 

21 

2 

16  p.  28 

6 

4  a. 

1823 

Jan. 

4 

4  10  a. 

Jan. 

12 

8 

54  a. 

20 

9 

0  a.  26 

5 

lip. 

Feb. 

2 

10  34  p. 

Feb. 

11 

3 

5  a. 

18 

11 

2  a.  25 

5 

6  a. 

Mar. 

4 

6  48  p. 

Mar. 

12 

6 

34  p. 

19 

6 

18  p.  26 

5 

41  p.  Apr. 

3 

3  10  p. 

Apr. 

11 

6 

48  a. 

18 

0 

49  a.  25 

6 

59  a. 

May 

3 

9  48  a. 

May 

10 

4 

13  p. 

17 

7 

32  a.  24 

9 

7p. 

June 

2 

1  22  a. 

June 

8 

11 

48  p. 

15 

3 

23  p.  23 

0 

3  p.  J  uly 

1 

1  31  p. 

July 

8 

6 

40  a. 

15 

1 

21  a.  23 

3 

28  a. 

30 

10  50  p. 

Aug. 

6 

1 

53  p. 

13 

2 

20  p.  21 

6 

41  p. 

29 

6  17  a. 

Sept, 

4 

10 

19  p. 

12 

6 

45  a.  20 

9 

1  a. 

27 

0  56  p. 

Oct. 

4 

8 

41  a. 

12 

2 

6  a.  19 

10 

11  p. 

26 

7  44  p. 

Nov. 

2 

9 

40  p. 

10 

10 

52  p.  18 

10 

21  a. 

25 

3  33  a. 

Dec. 

2 

1 

36  p. 

10 

6 

56  p.  17 

9 

50  p. 

24 

1  18  p. 

1824 

Jan. 

1 

8 

7  a. 

9 

0 

36  p.  16 

8 

50  a. 

23 

1  46  a. 

Jan. 

31 

3 

48  a.  Feb. 

8 

3 

3  a.  14 

7 

25  p. 

21 

5  16  p. 

IFeb. 

29 

10 

38  p.  Mar. 

8 

9 

10  p.  15 

5 

37  a. 

22 

11  11a. 
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NEW 

MOON. 

FIRST 

QUARTER.  FULL 

MOON.  LAST  QUARTER. 

Year. 

day 

h. 

m. 

day. 

h 

ui. 

day.  h.  m. 

day. 

h. 

m. 

1824 

Mar. 

30 

3 

2  p.  Apr. 

6 

10 

18  p. 

13 

3  47  p. 

21 

6 

10  a. 

Apr. 

29 

4 

25  a.  May 

6 

4 

15  a. 

13 

2  34  a. 

21 

0 

36  a. 

• 

May 

28 

3 

3  p.  June 

4 

9 

10  a. 

11 

2  38  p. 

19 

5 

21  p. 

June  26 

1 1 

39  p.  J  uly 

3 

2 

32  p. 

11 

4  21  a. 

19 

7 

57  a. 

J  uly 

26 

7 

9  a.  Aug. 

1 

9 

55  p. 

9 

7  32  p. 

17 

8  32  p. 

Aug-. 

24 

2 

27  p. 

31 

8 

43  a.  Sept. 

8 

11  39  a. 

16 

7 

16  a. 

Sept. 

22 

10 

27  p. 

29 

11 

32  p.  Oct. 

8 

3  56  a. 

15 

4 

25  p. 

Oct. 

00 

8 

4  a. 

29 

6 

3  p.  Nov. 

5 

7  43  p. 

14 

0 

19  a. 

Nov. 

20 

8 

1  p. 

28 

2 

56  p.  Dec. 

6 

10  26  a. 

13 

7 

44  a. 

Dec. 

20 

10 

40  a. 

28 

0 

18  p. 

182-3 

Jan. 

4 

1 1  39  p. 

11 

3  53  p. 

Jan 

19 

3 

43  a. 

27 

8 

24  a.  Feb. 

3 

11  15  a. 

10 

1 

56  a. 

Feb. 

17 

10 

5  P- 

26 

1 

42  a.  Mar. 

4 

9  21  p. 

1 1 

2  26  p. 

Mar. 

19 

4 

23  p. 

27 

3 

10  p.  Apr. 

3 

6  23  a. 

10 

5 

9  a. 

Apr. 

18 

9 

20  a. 

26 

0 

38  a.  May 

2 

2  59  p. 

9 

9 

21  p. 

May 

18 

0 

6  a. 

25 

6 

52  a. 

31 

11  58  p.  .Tune 

8 

2 

18  p. 

June  16 

0 

22  p. 

23 

11 

15  a. 

30 

10  4  a.  July 

8 

r~ 

/ 

24  a. 

July 

15 

10 

25  p. 

22 

3 

34  p. 

29 

9  57  p.  Aug. 

7 

0 

24  a. 

Aug. 

14 

6 

58  a. 

20 

9 

34  p. 

28 

Noon.  Sept. 

5 

4 

8  p. 

Sept. 

12 

3 

0  p. 

19 

6 

29  a. 

27 

4  13  a.  Oct. 

5 

6 

22  a. 

Oct. 

11 

11 

30  p. 

18 

7 

6  p. 

26 

10  2  p.  Nov. 

3 

6 

22  p. 

Nov. 

10 

9 

14  a. 

17 

11 

31  a. 

25 

4  12  p.  Dec. 

3 

4 

8  a. 

Dec. 

9 

8 

35  p. 

17 

7 

6  a. 

25 

9  13  a. 

1826 

Jan. 

1 

0 

21  p. 

Jan. 

8 

9 

39  a. 

16 

4 

38  a. 

24 

0  2  a. 

30 

8 

9p. 

Feb. 

7 

0 

22  a. 

15 

2 

1 1  a. 

22 

0  25  p.  Mar. 

1 

4 

31  a. 

Mar. 

8 

4 

30  p. 

16 

9 

30  p. 

23 

10  42  p. 

30 

2 

3  p. 

A  pr. 

7 

9 

27  a. 

15 

0 

58  |>. 

22 

7  34  a. 

29 

1 

3  a. 

May 

7 

o 

17  a. 

15 

0 

12  a. 

21 

3  17  p. 

28 

l 

46  p. 

.1  line 

5 

5 

55  p. 

13 

7 

55  a. 

19 

10  54  p. 

27 

4 

26  a. 

July 

5 

/ 

36  a. 

12 

1 

24  p. 

19 

7  13  a. 

26 

9 

4  P- 

Aug. 

3 

7 

21  p. 

10 

6 

14  p. 

17 

5  14  p. 

25 

3 

9  p. 

Sept. 

2 

5 

42  a. 

8 

11 

45  p. 

16 

5  57  a. 

24 

9 

32  a. 

Oct. 

1 

3 

29  p. 

8 

/ 

10  a. 

15 

9  46  p. 

24 

2 

50  a. 

31 

l 

22  a.  Nov. 

6 

5 

25  p. 

H 

4  9  p. 

22 

5 

59  p. 

Nov. 

29 

1 1 

37  a.  Dec. 

6 

/ 

13  a. 

14 

11  31  a. 

oo 

Am> 

6 

35  a. 

Dec. 

28 

10 

31  p. 

1827 

Jan. 

5 

0 

43  a. 

13 

6  2  a. 

20 

4  48  p. 

Jan. 

27 

9 

46  a,  Feb. 

3 

9 

6p. 

11 

10  23  p. 

19 

1 

10  a. 

Feb. 

25 

10 

14  p.  Mar. 

5 

6 

27  p. 

13 

0  9  p. 

20 

8 

23  a. 

Mar. 

27 

0 

2  p.  Apr. 

4 

o 

Am 

25  p. 

11 

11  23  p. 

18 

3 

19  p. 

Apr. 

26 

3 

2  a.  May 

4 

i 

25  a. 

11 

8  25  a. 

17 

10  59  p. 

May 

25 

6 

40  p.  June 

2 

8 

53  p. 

9 

3  50  p. 

16 

8 

27  a. 

.1  une 

24 

10 

4  a.  July 

2 

/ 

8  a. 

8 

10  30  p. 

15 

8 

35  p. 

July  24 

0 

44  a. 

31 

2 

59  p.  Aug. 

7 

5  40  a. 

14 

1 1 

48  a. 

Aug. 

22 

0 

31  p. 

29 

9 

2 1  p.  Sept. 

5 

2  36  p. 

13 

5 

44  a. 

Sept. 

21 

3 

31  a. 

28 

3 

1 4  a.  Oct. 

5 

2  19  a. 

13 

1 

17  a. 

( )ct. 

20 

3 

47  p. 

27 

9 

48  a.  Nov. 

Q 

o 

5  14  p. 

1 1 

8  59  p. 

Nov. 

19 

3 

19  a. 

25 

6 

18  p.  Dec. 

3 

10  51  a. 

1  1 

3 

23  p. 

Dec. 

18 

o 

5  p. 

25 

5 

48  a. 
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NEW  MOON.  FIRST  QUARTER.  FULL  MOON.  LAST  QUARTER. 


Y  ear. 

(lay 

h. 

m. 

day 

h 

m. 

day 

h. 

m. 

day 

li.  m. 

1828 

Jan. 

2 

5 

56  a. 

9 

7  15  a. 

.Tan. 

17 

0 

24  a. 

23 

8 

45  p.  Feb. 

1 

1 

4  a. 

8 

7  55  p. 

Feb. 

15 

10 

45  a. 

22 

0 

39  p.  Mar. 

1 

6 

52  p. 

9 

5  18  a. 

Mar. 

15 

9 

38  p. 

23 

10 

2  a. 

31 

10 

18  a.  Apr. 

7 

0  6  p. 

Apr. 

14 

9 

18  a. 

22 

5 

18  a. 

29 

10 

44  p.  May 

6 

5  32  p. 

May 

13 

9 

50  p. 

21 

11 

11  p. 

29 

8 

17  a.  June 

4 

11  2  p. 

June 

12 

11 

12  a. 

20 

2 

52  p. 

27 

3 

43  p.  July 

4 

6  1  a. 

July 

12 

1 

29  a. 

20 

4 

3  ci. 

26 

10 

19  p.  Aug. 

2 

3  38  p. 

Aug. 

10 

4 

42  p. 

18 

2 

46  p. 

25 

5 

28  a.  Sept. 

l 

4  38  a. 

Sept. 

9 

8 

34  a. 

16 

11 

27  p. 

23 

2 

13  p. 

30 

9  7  p. 

Oct. 

9 

0 

18  a. 

16 

6 

47  a. 

23 

1 

12  a. 

30 

4  34  p. 

Nov. 

7 

3 

4p. 

14 

1 

49  p. 

21 

2 

40  p. 

29 

1  45  p. 

Dec. 

7 

4 

15  a. 

13 

9 

39  p. 

21 

6 

29  a. 

29 

10  41  a. 

1829 

Jan. 

5 

3 

52  p. 

12 

7 

18  a. 

20 

0 

17  a. 

28 

5  21  a. 

Feb. 

4 

2 

31  a. 

10 

7 

23  p. 

18 

7 

15  p. 

26 

8  20  p. 

Mar. 

5 

0 

36  p. 

12 

9 

49  a. 

20 

1 

51  p. 

28 

7  19  a. 

Apr. 

3 

10 

21  p. 

11 

2 

7  a. 

19 

6 

22  a. 

26 

2  55  p. 

May 

3 

7 

57  a. 

10 

7 

36  p. 

18 

7 

48  p. 

25 

8  19  p. 

J  line 

1 

5 

49  p. 

9 

1 

23  p. 

17 

6 

15  a. 

24 

0  57  a. 

July 

1 

4 

45  a. 

9 

6 

31  a. 

16 

2 

42  p. 

23 

6  14  a. 

30 

5 

39  p.  Aug. 

7 

10 

13  p. 

14 

10 

26  p. 

21 

1  35  p. 

29 

8 

55  a.  Sept. 

6 

noon. 

13 

6 

29  a. 

20 

0  6  a. 

Sept. 

28 

3 

3  a.  Oct. 

5 

11 

49  p. 

12 

3 

29  p. 

19 

2  30  p. 

Oct. 

27 

7 

44  p.  Nov. 

4 

9 

51  a. 

11 

1 

46  a. 

18 

8  51  a. 

Nov. 

26 

0 

32  p.  Dec. 

3 

6 

33  p. 

10 

1 

38  p. 

18 

6  4  a. 

Dec. 

26 

3 

36  a. 

1830 

Jan. 

2 

2 

34  a. 

9 

3 

32  a. 

17 

4  3  a. 

.Tan. 

24 

4 

54  p. 

31 

10 

47  a.  Feb. 

7 

7 

42  p. 

16 

0  28  a. 

Feb. 

23 

4 

36  a.  Mar. 

1 

8 

2  p. 

9 

1 

31  p. 

17 

5  36  p. 

Mar. 

24 

2 

44  p. 

31 

6 

58  a.  Apr. 

8 

7 

29  a. 

16 

6  49  a. 

Apr. 

22 

11 

27  p. 

29 

7 

54  p.  May 

8 

0 

2  a. 

15 

4  18  p. 

May 

22 

7 

13  a. 

29 

10 

48  a.  .1  une 

6 

2 

19  p. 

13 

10  49  p. 

June 

20 

3 

3  p. 

28 

3 

1 6  a. .)  ul v 

6 

2 

24  a. 

13 

3  36  a. 

July 

20 

0 

14  a. 

27 

8 

36  p.  Aug. 

4 

0 

57  p. 

11 

8  8  a. 

Aug. 

18 

11 

53  a. 

26 

9 

3  p.  Sept. 

2 

10 

38  p. 

9 

1  58  p. 

Sept. 

17 

2 

28  a. 

25 

6 

52  a.  Oct. 

2 

7 

57  a. 

8. 

10  32  p. 

Oct. 

16 

7 

31  p. 

24 

10 

20  p. 

31 

5 

18  p.  Nov. 

7 

15  53  a. 

Nov. 

15 

1 

55  p. 

23 

11 

44  a. 

30 

3 

8  a.  Dec. 

7 

3  16  a. 

Dec. 

15 

8 

19  a. 

22 

10 

42  p. 

29 

o 

2  p. 

Note. — A  scheme  of  the  weather  has  been  for  some  years  in  circulation, 
under  the  title  of  Jlcrschel's  Table  (disclaimed  however  by  the  celebrated 
astronomer  of  that  name)  in  which  the  changes  are  made  to  depend,  in  great 
measure,  on  the  hour  of  day  or  night,  at  which  the  moon  enters  upon  her 
several  phases — noon  being  the  point  most  likely  to  be  followed  by  rain,  and 
midnight  most  favourable  to  fair  weather  :  the  meridian  for  which  it  is  calcu- 
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latecl  not  expressed.  This  scheme  is  empirical,  and  its  merits  consequently 
very  dubious — but  the  reader  who  may  possess  and  incline  to  examine  it,  as 
for  London,  may  do  this  by  comparing  (as  I  have  done)  the  times  of  the  Lu¬ 
nations,  as  here  stated,  with  the  Rain  column  and  Notes  in  my  Tables;  referring 
to  the  scheme  as  he  proceeds.  It  appears  to  me,  that  the  approximation  of 
the  time  of  the  moon’s  change  to  noon  or  midnight  may  very  well  be  placed 
among  the  elements  of  the  problem  of  the  weather  for  a  given  season  ;  but  not 
made  a  general  rule  of.  [1st.  Edit.  1820.] 

1833.  The  Table  above  mentioned  being  very  short,  I  shall  here  annex  a 
copy  of  the  scheme,  or  the  directions  which  it  contains  : — 


Time  of  Change. 


At  Noon. 

Between  2  and  4  P.  M. 
4  6 

(i  8 

8  10 

10  and  Midnight 
Midnight  and  2  A.  M. 
2  and  4 
4  0 

6  8 
8  10 
10  and  Noon. 


IN  SUMMER. 

Very  Rainy 
Changeable 
Fail- 

Fair,  if  Wind  is  NW. 
Rainy  if  S.  or  S.  W. 
Ditto 
Fair 
Ditto 

Cold,  with  frequent  Showers 
Rain 

Wind  and  Rain 
Changeable 
Frequent  Showers 


IN  WINTER. 


Snow  or  Rain 
Fair  and  Mild 
Fair 

Fair  and  frosty,  N.  or  N.  E. 
Rain  or  Snow  if  S.  or  S.W. 
Ditto 

Fair  and  Frosty 

Hard  Frost,  unless  Wind  S.  or  W. 
Snow,  and  Stormy 
Ditto 
Stormy 

Cold  Rain  if  Wind  W.  Snow  if  E. 
Cold,  with,  high  wind. 


1  INDEX 


To  VOLS.  I.  II.  AND  III. 


A 

Abysinia,  account  of  the  rains  in,  vol.  i.  113. 

Ackworth,  Register  and  Barometer  at,  vol.  iii.  279,  299,  378:  vol.  i.  07- 
School,  vol.  iii.  287,  300. 

/Etna,  eruption  of  Mount,  vol.  ii.  161. 

Allen,  W.  vol.  iii.  31  :  vol.  i.  156. 

Alps  the,  weather  on,  vol.  iii.  349. 

America  N.  weather  in,  vol.  ii.  301  :  vol.  iii.  21,  181,  365. 

Amsterdam,  winter  at,  vol.  iii.  111. 

Anaxagoras,  his  prediction,  vol.  iii.  61. 

Andes,  the  weather  on,  vol.  iii.  196,  203. 

Anemometer,  Kirwan’s,  Intro,  vi. 

Animals,  of  the  prognostics  afforded  by,  vol.  ii.  70 ;  vol.  iii.  356. 

Anthelion  single,  vol.  ii.  331  :  vol.  iii.  367  :  manifold,  vol.  ii.  326  :  defined,  vol.  i.  222. 
Ants  feed  on  honey-dew,  vol.  ii.  21 :  Aphis,  the  cause  of  it,  idem. 

Apogee  and  Perigee,  vol.  i.  197. 

Askesian  Society,  Int.  xxxix.  vol.  i.  156. 

Astrologers,  curious  opinion  of  the,  vol.  iii.  187. 

Aspect,  radiation  and  reflection,  vol.  iii.  141. 

Atmosphere,  constitution  and  surface  of  the,  vol.  iii.  237  :  vol.  i.  193. 
its  weight  greatest  in  summer,  vol.  i.  65. 
aqueous,  of  the,  Int.  lvii. 

Attraction  hygrometrical,  controversy  upon,  vol.  i,  231. 

Auguries  drawn  from  thunder-storms,  vol.  iii.  235. 

Aurorea  borealis,  vol.  ii.  235,  324,  326,  390  :  vol.  iii.  8,  13,  15,  56,  240,  295,  373. 

Ps  effect  on  the  Magnetic  needle,  &c.,  vol.  iii.  208. 
seen  in  America,  vol.  iii.  259. 
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Autumn,  its  beginning,  mean  temperature,  &c.,  vol.  i.  39. 

prolonged  or  mild,  vol.  ii.  393 :  vol.  iii.  299,  309. 
Avalanches,  vol.  ii.  93,  327,  351 :  vol.  iii.  109,  140,  243. 


It 

Balloons,  currents  ascertained  by,  voL  ii.  91, 147,  157- 
ltarometer,  of  the,  Intr.  viii. 

high,  instances  of  a,  Tab.  2,  4,  15,  16,  41,  43,  52,  53,  55,  77,  60,  1 13, 
114,  125,  129,  151,  194,  173,  176,  177,  189,  193,  199,  210,  212,  216, 
224,  225,  226,  229,  230,  236—243,  247,  249,  254,  262,  268,  269, 
273,  283,  286,  293. 

low  instances  of  a,  Tab.  1,  6,  13,  26,  27,28,  39,  42,  50,  51,  61,62,  74,  87, 
90,  101,  104,  105,  113,  115,  124,  126,  127,  128,  134,  138,  141,  153, 
164,  173,  187,  198,  201,  208,  211,  221,  222,  275,  278. 
its  use  before  a  storm,  vol.  ii.  1 50. 

Mean  height,  Yearly  range  and  extremes  of,  at  London,  vol.  i.  60,  65,  68. 

Monthly  range  and  extremes  of,  vol.  i.  63. 

changeable  point  of  the,  remarks  on,  vol.  i.  72. 

great  depression  of,  in  1821,  vol.  iii.  69  :  vol.  i.  70. 

stationary  for  sixty  hours,  vol.  iii.  217. 

effect  of  sound  on  the,  vol.  iii.  309. 

of  Linseed  oil,  how  constructed,  Int.  xi. 

Clock,  Int.  x. :  removed  to  Ackworth,  vol.  iii.  279. 
remarks  on  the,  as  a  Weather-glass,  vol.  i.  59. 
at  Ackworth  compared  with  that  at  London,  vol.  i.  67. 
how  its  variation  differs  in  frost,  heat,  and  rain,  vol.  i.  165. 

Bats,  vol.  ii.  72,  104. 

Beccaria,  Int  xxxii. 

Bed,  instances  of  safety  in,  during  thunder-storms,  vol.  iii.  289,  291. 

Bees  out  at  the  approach  of  frost,  vol.  ii.  224,  254,  353:  vol.  iii.  41. 

use  way -marks,  vol.  ii.  345.  Succeeded  ill  in  1828,  and  why,  vol.  iii.  296. 

Bells,  Electrical,  of  De  Luc,  vol.  ii.  129,  131,  133  :  Int.  xxvii. 

Berkeley,  Bishop,  his  opinion  of  English  scenery,  vol.  iii.  253. 

Bertholon,  Intr.  xxxii. 

Bernouilli,  Intr.  xii. 

Bevan,  Silvanus,  vol.  i.  1 72. 

Birds  breeding  in  winter,  vol.  ii.  5. 

of  song,  less  heard  after  a  hard  winter,  vol.  ii.  239. 
sing  by  moonlight,  in  great  heats,  vol.  ii.  49,  50. 
wings  of,  disabled  by  sleet,  vol.  ii.  65. 

Bruce,  at  Gondar,  his  Register,  vol.  i.  113. 

Brumal,  Vernal,  Estival,  and  Autumnal  periods,  vol.  i.  205—212. 

Blue  tint  of  the  snow  in  intense  cold,  vol.  ii.  225. 

Bog,  bursting  of  a,  vol.  iii.  162. 

Bombay,  great  rain  at,  vol.  ii.  351. 

Bow,  without  rain,  vol.  ii.  23,  37,  189. 

Bower,  in  a  harbour,  instances  of  the,  vol.  ii.  136,  179  :  vol.  iii.  155. 

Brady,  II.  vol.  iii.  301. 

Bust,  how  hid  in  the  block  of  marble,  vol.  iii.  262. 
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c 


Castor  and  Pollux,  vol.  iii.  75. 

Cat  feeds  on  cockchafers,  vol.  ii.  21. 

Cavallo,  Intr.  xxvi.  xxxii. 

Chain  welded  by  a  stroke  of  lightning,  vol.  ii.  14. 

Chalkley  T.  vol.  iii.  225. 

Chalky  rain,  vol.  iii.  91. 

Charles  II.  his  remark  on  the  climate  of  England,  vol.  iii.  253. 

Cicero,  vol.  iii.  92,  187,  235. 

Circle  distorted  without  refraction,  vol.  iii.  233. 

Cirrocumulus  cloud,  passim :  how  formed,  Intr.  lxix. 

defined,  Intr.  xli. :  its  prognostic  character,  xlvi. 

Cirrostatus  cloud  passim. 

defined,  Intr.  xlii. :  its  prognostic  character,  xlvii. 
its  effect  in  intercepting  heat,  vol.  ii.  313. 

Cirrus  cloud,  passim:  how  formed,  Intr.  lxvi. 

defined  Intr.  xli. :  its  prognostic  character,  xliii.  lxviii. 
gradation  of  tints  in  the,  vol.  ii.  147. 
remarkable  appearance  of,  before  thunder,  vol.  ii.  135. 

wet  weather,  vol.  ii.  17,  279. 
a  N’ly  storm,  vol.  ii.  7- 
a  S’ly  storm,  vol.  ii.  278. 

Clark,  Dr.  Adam,  letter  from,  vol.  iii.  287. 

Clearing  of  woods,  its  effect  on  the  Climate,  vol.  iii.  201. 

Climate  of  Buenos  Ayres,  vol.  iii.  203 — Mahratta,  Note  on,  vol.  iii.  49 — Devon, 
vol.  ii.  103,  284 — Lima,  vol.  iii.  197 — Mediterranean,  vol.  iii.  191 — 
Milan,  vol.  iii.  57 — Naples,  vol.  iii.  51 — Quito,  vol.  iii.  199 — Rome, 
vol.  iii.  48,  131 — Sierra  Leone,  vol.  iii.  189 — Viviers,  vol.  iii.  201 — 
Winter,  of  the  Pacific  Ocean,  vol.  iii.  211:  our  own,  how  far  liable  to 
permanent  changes,  Intr.  xxxiv. 

Clock  Barometer,  Intr.  x. :  vol.  iii.  279. 

Clouds,  terms  used  for  the,  Intr.  xxxix  :  characters  for  noting, li. 
are  insulated  and  charged  Conductors,  vol.  i.  149. 
appearance  of  combustion  in,  vol.  ii.  1 07- 
coloured,  examples  of,  vol.  iii.  265. 

effects  of  refraction  in,  vol.  ii.  380,  385. 
followed  by  rain  passim. 

incandescent  during  Electrical  discharges,  vol.  i.  152. 

internal  movements  of,  vol.  ii.  145  :  their  Electricity,  Intr.  lxvi.  lxxi. 

variety  of,  in  the  course  of  one  day,  vol.  ii.  22. 

curling  movement  in,  indicates  rain,  vol.  iii.  183. 

the  more  of  them  the  less  rain,  why  ?  Intr.  1. 

Coke  attracts  Lightning,  vol.  ii.  115. 

Cold,  intense  or  remarkable,  vol.  ii.  109,  239,  289,  297 — 303  :  vol.  iii.  15,  105,  139, 
207, 343. 

greatest  degree  of,  vol.  i.  22,  45  :  how  brought  on  and  abated,  vol.  i.  .25. 
supposed  absolute  at  the  surface  of  our  atmosphere,  vol.  i.  198. 
at  Midsummer  within  the  Tropic,  vol.  iii.  285. 
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Cold  at  London  and  Paris  compared,  vol.  i.  23. 
at  Geneva,  its  effects,  vol.  iii.  345. 
probably  much  in  arrear  in  1832,  vol.  i.  44. 

Column  Electrical  of  De  Luc,  Intr.  xxvii. 

Comets,  vol.  iii.  3,  43. 

Continents,  effects  of,  on  the  air,  vol.  ii.  233. 

Contor,  or  Condor,  Note  on  the,  vol.  iii.  351. 

Corona,  lunar,  vol.  ii.  127,  128,  261,  263,  281,  313  defined  vol.  i.  223. 
Corposants,  vol.  iii.  307,  353. 

Cotte,  M.  Intr.  xxxii.  Observations  by:  vol.  ii.  33,  53,  61,  80. 

Countries  uninhabited,  their  mean  Temp,  how  to  be  found,  vol.  i.  13. 

Coup  de  soleil,  how  to  prevent,  vol.  iii.  213. 

Courage  of  a  seaman  in  danger,  vol.  iii.  362. 

Crops,  notices  of  the  state  of,  passim. 

Cuckow,  vol.  ii.  13,  43,  46,  75,  133. 

heard  by  night,  vol.  ii.  73. 

Cumming,  Alex,  his  Clock,  Intr.  x. 

Cumulostratus  cloud,  passim :  how  formed,  Intr.  lxxi. 

defined,  Intr.  xlii.  Cumulo-cirrostratus,  idem. 
Cumulus  cloud,  passim :  how  formed,  Intr.  lxi. 

defined,  Intr.  xli. :  its  prognostic  character,  xliv. 

Curl  cloud,  (Cirrus)  Intr.  xxxviii. 

Currents,  (See  Winds.) 

at  different  heights,  vol.  ii.  31,  111,  127,  135,  153,  157,  275. 
their  opposition  observed,  vol.  ii.  147,  187,  327  :  vol.  iii.  106,  127- 
Cutaneous  disease  with  a  fog,  vol.  iii.  134. 

Cycle  of  Temperature,  vol.  i.  5,  40. 

Cyrna,  a  cloud  compared  to  the,  vol.  ii.  37,  78,  138,  374  :  vol.  iii.  357. 
Cynanometer,  Intr.  xxiii.:  vol.  iii.  77- 


1) 

Dalton,  Intr.  xxxii. :  his  theory  of  the  aqueous  atmosphere,  Liii. 

Daniell,  F.,  his  hygrometer,  Intr.  xxiii. 

Darkness,  by  smoke  over  the  city,  vol.  ii.  162,  313. 

Dates  important,  in  reporting  Meteorological  facts,  Intr.  xxix. 

Decade  of  Temperature,  vol.  i.  5,  8,  42,  55. 

Declination,  its  effect  on  Temp.  vol.  i.  p.  1 72,  <Xc. 

Pressure  and  Temp.  vol.  i.  p.  175,  &c. 

Rain  and  Winds,  vol.  i.  178,  &c. 

Deer  killed  by  Lightning,  vol.  ii.  203. 

Depression,  great  and  continued,  of  the  Barometer,  vol.  ii.  35. 

of  Temp,  on  a  mountain,  at  sunset,  vol.  iii.  231. 

De  Luc,  Intr.  xv.,  xxxii. 

Hew,  how  formed,  Intr.  lix. :  remarkable,  vol.  ii.  56,  87,  251,  252,  265. 
gauge  to  measure  the,  Intr.  xxii. 

refraction  in  the  drops  of,  illustrates  that  of  the  rainbow,  vol.  i.  253. 
haze  produced  by,  vol.  ii.  83,  130,  389. 

Dew,  or  vapour-point,  what,  Intr.  xxiii.,  lvi. :  observed,  vol.  ii.  3,  152,  166. 
of  the,  vol.  i.  94. 
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Diamonds  said  to  be  split  by  lightning,  vol.  ii.  23G. 

Dillwyn,  L.  W.  vol.  iii.  35,  121. 

Diopetes,  (mentioned,  Acts  xix.  35)  probably  a  Meteorolite,  vol.  ii.  133. 
Dirty  weather,  what,  with  seamen,  vol.  iii.  109,  211,  212. 

Diurnal  mean  temperature  and  its  variations,  vol.  i.  31 — 35. 

Dog  swimming,  service  of  a,  vol.  iii.  322. 

Drains  offensive  before  a  change  of  weather,  vol.  ii.  297- 
Drought,  instances  of,  vol.  ii.  222,  270,  382  :  vol.  iii.  03,  219,  221. 
Drowned  man  figured  in  the  ice,  vol.  ii.  191. 

Dry  air,  changes  produced  by  the  return  of,  vol.  ii.  329. 

takes  off  from  the  impression  of  cold,  vol.  ii.  290. 

Duck,  habits  of  the,  before  rain,  vol.  ii.  70. 

Dust  floats  before  rain,  vol.  ii.  217,  234,  305. 


E 


Eagles  shot,  vol.  iii.  347. 

Earth’s  surface,  its  effect  on  the  Temp.  vol.  i.  37,  &c. 

Earthquakes  abroad,  vol.  ii.  19,  33,  59,  90,  125,  105,  108,  185,  187,  233,  253,  397, 

405  :  vol.  iii.  39. 
in  Britain,  vol.  ii.  00,  305,  199,  295. 
spurious,  vol.  ii.  237,  309,  318. 
felt  at  sea,  vol.  iii.  132,  202. 

connected  with  the  action  of  Volcanoes,  vol.  ii.  109. 

Eclipse,  solar,  its  effect  on  Temperature,  vol.  ii.  314  :  vol.  iii.  31. 

Ecnephias  defined,  vol.  i.  218:  instance  of,  vol.  iii.  253. 

Electrical  apparatus  for  examining  clouds,  &c. :  Intr.  xxv. 

discharges  effected  through  a  river,  vol.  iii.  1 13. 

Electricity,  atmospheric,  vol.  i.  137 — 153:  vol.  ii.  3,  9,  13,  17,  19,  38,  42,  44,  G2 

75,  79,  80,  88,  117,  129,  147. 
its  downward  impulse  proved,  vol.  ii.  10,  344. 
odour  of,  perceived  before  showers,  vol.  ii.  171,  224,  242,  245,  308 
310,  &c. 

of  the  person,  clothes,  &c.  and  of  glass  by  change  of  weather,  vol.  iii.  107. 
Elme,  feu  de  St.  vol.  iii.  75. 

Englefield,  Sir  H.  C.  vol.ii.  237 :  vol.  iii.  309. 

Equinoxes  precede  the  mean  temperature,  vol.  i.  33. 

on  the  whole  dry,  vol.  i.  1 15. 

Eruption  of  Mount  .Etna,  vol.  ii.  101. 

Vesuvius,  vol.  ii.  89,  179. 

remarkable,  of  the  Souffriere,  St.  Vincent’s,  vol.  ii.  1 7 1  - 
a  new  submarine  Volcano,  Azores,  vol.  ii.  127,  140. 

Evaporation,  of  the,  vol.  i.  81. 

excessive,  Tab.  21,  40,  44,  03,  115:  vol.  iii.  223. 
gradation  of,  compared  with  Temp.  vol.  ii.  349. 
its  effects  on  Temp.  vol.  ii.  39. 

on  a  great  river,  vol.  ii.  27- 
suspended,  instances  of,  Tab.  14,  29,  37,  Ac. 
with  showers,  the  character  of  Spring,  vol.  i.  244. 
among  the  prognostics  of  frost,  Intr.  ixx. 
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Evaporation,  its  proportions  in  different  seasons,  vol.  i.  82. 

remarks  on,  as  a  process,  Intr.  lii. — liv.  vol.  i.  80. 
not  affected  by  Lunar  influence,  vol.  i.  171- 
Ex  eter,  observations  at,  vol.  ii.  103  :  curious  accident  at,  vol.  ii.  337. 

Exodus,  a  difficulty  in,  solved,  vol.  iii.  170- 
Experiments  with  balloons,  vol.  ii.  91,  147,  157- 

with  the  insulated  Kite,  vol.  ii.  344 :  Intr.  lxxii. 
on  the  fall  of  rain,  vol.  ii.  158. 

Extracts  from  the  Papers,  &c.  how  taken,  Intr.  xxix. 

Extremes  of  Temperature  for  the  Climate,  vol.  i.  17-  45  ;  their  condition,  vol.  i.  24 

at  London  and  Paris,  compared,  vol.  i.  21. 
by  day  and  night,  vol.  i.  27 — 31. 


F 


Fahrenheit,  his  scale  of  Temperature,  why  preferred,  vol.  i.  239. 

Falling  stars,  (See  Meteors,)  as  a  prognostic,  vol.  ii.  23. 

Family  buried  in  the  snow,  vol.  iii.  109. 

Fearon,  D.  vol.  iii.  105. 

Fertility,  extraordinary  vegetable,  examined,  vol.  iii.  47- 
Fire  kindled  by  rain,  vol.  iii.  1G2. 
caused  by  lightning,  vol.  ii.  109. 
in  the  grate,  acceptable  at  Midsummer,  vol.  ii.  242. 

Fire-arms  liable  to  explode  by  lightning,  vol.  ii.  109. 

Fires,  flying,  an  old  history  of,  vol.  iii.  192. 

Flaugergues,  vol.  iii.  54,  201. 

Floods,  vol.  ii.  14,  51,  G3,  05,  145  :  vol.  iii.  149,  151,  273,  355,  301,  371. 

by  rain  in  a  higher  district,  vol.  ii.  14. 

Fogs,  great  or  remarkable,  vol.  ii.  224,  357  •'  vol.  iii.  30,  207,  303,  34 1 . 
Folkstone,  vol.  iii.  29. 

Forests  on  fire,  vol.  ii.  150. 

Forster,  11.  M.  vol.  iii.  59. 

Forster,  Dr.  T.  Intr.  xxvii. 

Fox,  James,  Junr.  vol.  ii.  284. 

France,  weather  in,  vol.  ii.  327- 
Franklin,  Dr.  Intr.  xxxii. :  vol.  i.  149. 

Frogs,  vol.  ii.  71- 

Frost,  premature,  vol.  ii.  250. 

on  the  ground  only,  vol.  ii.  20,  191,289. 
elegant  drapery  of  the  trees  and  shrubs  in,  vol.  ii  225. 
continued,  an  exception  to  the  general  rule  of  the  Climate,  vol.  i.  239. 
Frosty  periods,  Tab.  14,27,  89,  90,  91,  102,  115,  138,  104,  199,  200,  230,  248, 

272,  283—4. 

equality  of  the  mean  temp,  of,  vol.  ii.  290. 
nights,  their  proportion  in  each  Month,  vol.  i.  200 — 209. 

Fruits,  vol.  iii.  335. 
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G 


Garden,  high  temp,  of  the  South  wall  of  a,  vol.  ii.  8  :  vol.  iii.  140. 

Genesis,  book  of,  Intr.  xxxv. 

Geneva,  its  local  currents,  Intr.  viii. 

cold  at,  its  effects,  vol.  ii.  303. 

Gibraltar,  weather  at,  vol.  iii.  G3. 

Gibson,  John,  vol.  ii.  97,  307,  335. 

Glacier,  remarkable  fall  of  a,  vol.  iii.  17. 

Glory,  a  Meteorological,  vol.  iii.  29  :  vol.  i.  224. 

Gloucester,  hailstorm  at,  vol.  ii.  50. 

Gossamer,  vol.  iii.  8  :  vol.  ii.  28,  116,  153,  255  :  vol.  i.  252. 

Greek  and  Roman  points  of  the  Compass,  vol.  iii.  141. 

Green  peas,  vol.  iii.  48,  319. 

Griscom,  John,  vol.  ii.  257- 

Growth  of  the  body  promoted  by  ram,  vol.  iii.  369. 

Grapes,  early  ripe,  vol.  iii.  89. 

Grass,  extensive  burning  of,  at  Sydney,  vol.  iii.  139. 

Gough,  John,  vol.  i.  231. 

Guages  for  Rain  and  Evaporation,  Intr.  xvi. 

H 

Haas,  I.  B.  Intr.  ix. 

Hail,  great  or  remarkable,  vol.  ii.  13,  50,  73,79,  107,  131,  137,  245,257,271,  325, 
337,339,  370 :  vol.  iii.  55,  67,  83,  218,  281,  316,  319. 
its  Electricity  proved,  vol.  ii.  13. 
its  locality,  as  observed  by  Saussure,  vol.  ii.  142. 
curious  formation  of,  in  a  freezing  shower,  vol.  ii.  65. 
what  kind  of,  most  common  in  winter,  vol.  i.  243. 
large,  descending  with  little  force,  vol.  iii.  81. 

Hailstorms  averted  by  firing  powder,  vol.  ii.  14. 

Halo,  its  seat  not  in  the  cloud,  vol.  ii.  391. 

Solar,  vol.  iii.  47  :  vol.  i.  223. 

Lunar,  passim. 

of  an  oval  form,  vol.  ii.  401  :  vol.  iii.  245. 
defined,  vol.  i.  223. 

remarkable,  vol.  ii.  102,  265,  281,  397. 
diameter  of,  measured,  vol.  ii.  126. 

Hancock,  Dr.  vol.  iii.  301. 

Hanson,  Thomas,  vol.  ii.  29,  31,  33,  39,  55,  57,  78,  95,  107- 
Harvest  early,  instance  of  an,  vol.  iii.  85. 

Hay -making,  vol.  i.  248. 

rick  perforated  by  Lightning,  vol.  ii.  236. 

Haze,  peculiar  or  remarkable,  vol.  ii.  226. 

Heat,  great  or  remarkable,  Tab.  21,  61,  96,  132,  144,  145,  146,  158,  159,  169,  193, 
230,  231,  241. 

greatest,  of  our  Climate,  vol.  i.  19,  45, 

gradation  of,  through  the  year,  vol.  i.  11,  31. 

whether  it  be  reflected  from  the  Moon  to  us,  vol.  i.  213. 
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Heat,  in  France,  excessive,  vol.  iii.  257. 

connexion  of,  with  thunder-storms,  Tab.  242  :  vol.  ii.  336:  vol.  iii.  157,  257- 
Helena  (feu  de  St.  Elmc)  an  Electrical  star,  vol.  iii.  75. 

Henry,  Dr.  W.  vol.  ii.  366. 

Herschel,  the  weather  Table  ascribed  to. — See  cud  of  Lunar  Table. 

Hoar  frost,  passim. 

two  kinds  of,  vol.  ii.  213. 

lies  long  on  certain  plants,  vol.  ii.  253,  401. 

Honey-dew,  how  produced,  vol.  ii.  21. 

Hops,  vol.  iii.  152. 

Horse-chesnuts,  double  leafing  and  flowering  of,  vol.  ii.  303  ;  vol.  iii.  11. 

Hot  wind,  vol.  ii.  257* 

House  moved  entire  by  a  flood,  vol.  ii.  187. 

How,  R.  T.  vol.  iii.  47. 

Howard,  W.  vol.  ii.  247. 

Howard,  R.  vol.  iii.  27,  32,  194. 

Howard,  J.  E.  vol.  iii.  43,  327,  335. 

Howard,  Joseph,  vol.  iii.  107. 

Humboldt,  vol.  iii.  231  :  vol.  ii.  169. 

Hurricane,  vol.  ii.  150,  212,  350  :  vol.  iii.  99. 

Hutton,  Dr.  W.  his  theory  of  rain  rejected,  and  why,  vol.  i.  125. 

Hygrometer,  of  the,  Intr.  xiv. 

its  indications,  vol.  i.  91. 

its  Monthly  averages,  and  Mean  for  the  Climate,  vol.  i.  90. 

Daniell’s,  vol.  iii.  65,  76,  78,  80,  82,  84. 

I 

Ice  and  Snow,  evaporation  from,  vol.  ii.  65,  227. 
board,  what,  vol.  iii.  319. 
in  rivers,  how  blown  up,  vol.  iii.  345. 
islands  in  the  Atlantic,  vol.  ii.  239,  371  :  vol.  iii.  1 15,  315. 

Iceland,  its  winds  opposed  to  ours,  vol.  ii.  124. 

weather  in,  vol.  ii.  341  :  vol.  iii.  185. 

Ignis  fatuus,  vol.  ii.  121  :  vol.  iii.  78. 

Inosculation  of  clouds  with  clouds,  vol.  ii.  1 45,  1 46,  207,  211,  232,  235,  244,  251 ,  &c. 

with  smoke,  vol.  ii.  220,  261,  385. 

Inundation,  vol.  ii.  65,231,  340:  vol.  iii.  129,  149,  151,  174. 

expedient  to  prevent,  vol.  ii.  66. 

Iris,  Iridula,  vol.  i.  224. 


J 


Job,  the  book  of,  remark  on,  Intr.  xxxviii. 

K 


Kamsin,  vol.  ii.  223,  257* 

Kirwan,  Intr.  ii.  vi.  xxxii. :  vol.  i.  1 49. 

Kite,  Electrical,  Intr.  xxvi.  :  experiments  with  the,  vol.  ii.  344. 
possible  use  of,  to  the  shipwrecked,  vol.  iii.  353. 
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L 


Laboratory,  strata  beneath  the,  vol.  iii.  115. 

Larks  taken  by  means  of  a  mirror,  vol.  iii.  333. 

Lauder,  Sir  Thomas  Lick,  vol.  iii.  331. 

Lawson,  H.  vol.  iii.  15. 

Leads  blown  away  in  storms,  vol.  ii.  66 :  vol.  iii.  273. 

Leaves  of  deeper  green  in  hot  climates,  vol.  iii.  48  :  and  in  fine  summers,  vol.  ii.  375. 

in  Autumn,  how  coloured,  vol.  iii.  362. 

Leeches  survive  being  frozen,  vol.  ii.  320. 

Leyden  phial,  will  not  hold  a  charge  from  a  kite,  vol.  ii.  344. 

Light,  in  the  clouds,  anomalous,  vol.  ii.  167. 

Zodiacal,  vol.  iii.  43. 

Lights  in  windows,  their  service  in  snow-storms,  vol.  ii.  314. 

Lightning,  accidents  by,  vol.  ii.  14,21,  25,  51,  69,  222,  378:  vol.  iii.  54,  89,  130, 
135,  139,  145,  159,  145,  161,  227,  289,  307,  322,  326. 
perceptible  at  great  distances,  vol.  ii.  50,  209. 
singular  effects  of,  vol,  ii.  85,  113,  141,  236. 
repelled  in  its  descent,  vol.  iii.  123. 
coloured,  instance  of,  vol.  ii.  267. 

Linseed  Oil,  used  for  a  Barometer  in  1801,  Intr.  xi. 

London,  its  site,  &c.  vol.  i.  236. 

warmer  than  the  surrounding  district,  and  why,  vol.  i.  3. 
the  excess  of  its  heat  in  each  month,  vol.  i.  14. 

Bridge,  vol.  iii.  262. 

Loppings  given  to  cattle  in  a  great  drought,  vol.  iii.  223. 

Low  temperature  near  the  ground,  vol.  ii.  26. 

Lowestoft,  vol.  ii.  391. 

Luminous  appearance  of  trees,  &c.  in  a  snow-storm,  vol.  iii.  73. 

Lunar  periods,  of  the,  vol.  i.  154. 

distribution  of  rain  in,  exemplified,  vol.  ii.  339,  343,  347,  353 :  vol.  iii. 
3,  7. 


M 


Magnetism  of  the  Solar  rays,  vol.  iii.  117- 
Malaria,  vol.  iii.  107,  247. 

Manchester,  weather  at,  vol.  ii.  29,  31,  33,  39,  55,  57- 
Manheim,  Meteorological  Society  of,  Intr.  ii. 

Manure,  the  principles  on  which  to  proceed  in  making,  vol.  i.  47- 
Marshall,  Intr.  xxxii. 

Materialism  rejected,  Intr.  xxxiv. 

Mean  temperature,  what,  vol.  i.  2  :  of  the  Climate,  year,  month,  day,  vol.  i.  3,  38, 
40,  48,  51,  58. 

of  the  Barometer  for  London, vol.  i.  60. 

Mediterranean,  vol.  iii.  191. 

Meteor,  passim. 

anomalous,  vol.  ii.  127  :  vol.  iii.  322. 

large  or  remarkable,  vol.  ii.  9,  38,  75,  131,  136,  145,  161,  201,  209,  211, 218, 
283,314,  343,  356,  360, 363,  389,  403  :  vol.  iii.  11,111,  79. 
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Meteor  of  1783,  its  height,  &c.  vol.  iii.  317- 

seen  in  day  or  twilight,  vol.  ii.  363,  403. 
in  connexion  with  earthquake,  vol.  ii.  187. 
height  of  a,  vol.  iii.  37,  317. 

Meteorolites,  vol.  ii.  33,  171,  183:  vol.  iii.  53. 

ancient,  notices  of,  vol.  ii.  183  :  vol.  iii.  Gl. 

Meteorology,  recommended  to  men  of  leisure,  Intr.  ii.  xxxi. 

Meickle  on  the  oblique  fall  of  rain,  vol.  i.  08. 

Milan,  Climate  of,  vol.  iii.  57. 

Mills,  L.  of  Bury,  his  Minima  of  Barometer,  vol.  ii.  95. 

Mists,  great  or  remarkable,  vol.  ii.  91, 225, 323. 

Modifications  of  clouds,  Intr.  xxxix — lxxii. 

Moisture,  by  the  hygrometer,  of  the,  vol.  i.  89. 

gradation  of,  compared  with  temperature,  vol.  ii.  277* 
its  proportions  in  air  of  different  temperatures,  vol.  iii.  317- 
Months,  their  Meteorological  characters,  vol.  i.  258 — 269. 

Moon,  various  appearances  of  the,  as  prognostics,  vol.  ii.  G4,  88,  118,  128,  178,  204, 
211,  231,  275,  281,  283,  319,  342,  377,  390,  403:  vol.  i.  215. 

Full,  its  light  compared  with  twilight,  vol.  ii.  44,  205. 
dark  surface  of  the,  reflection  from,  vol.  ii.  203,  331,  403. 
its  influence  on  the  atmosphere  examined,  vol.  i.  160 — 1G2. 

Pliny’s  description  of  the,  referred  to,  vol.  iii.  187. 

Moon’s  declination,  its  influence  on  the  weather,  vol.  i.  172. 

Moors  on  fire,  vol.  iii.  221,  227. 

Moray  floods,  vol.  iii.  331. 

Moscow,  intense  cold  at,  vol.  ii.  67. 

Mushroom,  extraordinary  large,  vol.  ii.  309. 

Music  of  the  spheres,  what,  vol.  iii.  246. 


N 


Naples,  climate  of,  vol.  iii.  50. 

Nature,  what  it  is,  Intr.  xxxvi. 

Nights,  frosty,  proportion  of,  vol.  i.  260 — 269. 
warm,  indicative  of  rain,  vol.  ii.  385. 
in  London,  their  comparative  temperature,  vol.  i.  237. 

Nightingale,  vol.  ii.  44,  46,  75,  203. 

Nimbus  cloud,  passim. 

defined,  Intr.  xlii.:  how  formed,  xlviii. 
its  Electricity  ascertained,  vol.  ii.  13,  45:  vol.  i.  145 — 150. 
Noting,  method  of,  used,  Intr.  iv. 

Nomenclature  of  Clouds,  Intr.  xxvii. 

Numerical  designations  of  Months,  why  used,  Intr.  iv. 

O 


Oases,  vol.  iii.  40. 

Oat,  prolific  stem  of  the,  vol.  iii.  293. 
Observatory,  ltoyal,  at  Paris,  vol.  i.  105. 
Ocean  Pacific,  misnamed  so,  vol.  iii.  211,  213. 
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Oil  Barometer,  Intr.  xi. 

Onyx  stone,  pretended  miraculous,  vol.  iii.  263. 
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P 


Pamperoes,  what,  vol.  iii.  307- 
Papers,  daily,  a  hint  to,  Tntr.  xxix. 

Parhelion,  vol.  ii.  167,  377,  383,  396:  vol.  iii.  7,  70,  202,303,  327. 

defined,  vol.  i.  222. 

Paris,  vol.  ii.  29,  50,  57  :  vol.  iii.  106. 

its  heat  and  cold  compared  with  ours,  vol.  i.  21 — 24. 

Parasalene,  vol.  ii.  339. 

defined,  vol.  i.  223. 

Periods  Lunar,  why  adopted,  Intr.  iii. :  vol.  i.  155. 
of  Temp.  Barom.  variation,  &c.  vol.  i.  154. 
tides,  Pliny ,  vol.  iii.  192. 

Perspiration,  in  what  condition  of  the  air  most  obstructed,  vol.  ii.  221. 

Petersburgh,  vol.  ii.  395:  vol.  iii.  175. 

Philadelphia,  vol.  ii.  273:  vol.  iii.  21,  41. 

Phillips,  W.Intr.  ii. :  vol.  iii.  9. 

Pictet,  Professor,  Intr.  xxiii. :  vol.  iii.  175. 

Piedmont,  vol.  ii.  327. 

Planets,  colours  of  the,  vol.  iii.  167. 

Plaistow,  observations  at,  Tab.  1 — 76,  and  vol.  iii.  380 — 383. 

Pliny  the  Naturalist  quoted,  vol.  ii.  183:  vol.  iii.  61,  7-4,  92,  167,  187,  228,  246,  249, 
Plundering  of  wrecks,  vol.  iii.  215. 

Pluto  noctu  tonans,  vol.  iii.  235. 

Plymouth,  vol.  ii.  284. 

breakwater,  vol.  iii.  179. 

Polar  circle,  phenomena  within  the,  in  our  summer,  vol.  iii.  225. 

Population  and  fires,  their  effect  on  the  Thermometer,  vol.  i.  14. 

Post  Office,  dependent  on  the  winds,  vol.  iii.  95. 

Prayers  for  rain  and  dry  weather,  vol.  ii.  307  :  vol.  iii.  359. 

Precipice,  fall  of  a,  vol.  ii.  55,  185. 

Prognostics,  Virgil’s,  vol.  i.  226  :  Jenner’s,  in  rhyme,  vol.  iii.  356. 

Q 

Quicksilver,  frozen  by  natural  cold,  vol.  ii.  67,  301  :  vol.  iii.  275. 

Quick  and  slow  passages  of  ships,  vol.  iii.  144,  365. 

Quito,  vol.  iii.  199. 


R 

Radiation,  its  effect  on  the  Thermometer,  vol.  iii.  195. 

probability  of  a,  betwixt  the  Earth  and  Moon,  vol.  i.  213. 

Rain,  Hutton’s  theory  of,  rejected,  vol.  i.124. 

its  Electricity  examined,  vol.  i.  137 — 133. 
sometimes  determined  by  the  nature  of  the  soil,  vol.  ii.  53,  181. 
distribution  of,  as  to  time,  instanced,  vol.  ii.  181,  313,  339,  343,  347,  353. 
compensation  of,  as  to  quantity,  vol.  ii.  355. 
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Rain,  general,  over  the  island,  instances  of,  vol.  ii.  217  ;  vol.  iii.  289. 
singular  translation  of,  vol.  ii.  355. 

penetration  of,  to  great  depths,  may  cause  earthquakes,  vol.  ii.  18'.). 
prognostics  of, in  Thrace,  vol.  iii.  103. 
excessive,  at  Bombay,  vol.  ii.  351. 

on  the  Leman  lake,  vol.  iii.  251. 
in  Yorkshire,  vol.  iii.  166,  287,  299,  329. 
in  Scotland,  vol.  iii.  329 — 331,  365. 
at  Tottenham,  vol.  ii.  21:  vol.  iii.  379. 
of  the,  vol.  i.  97- 

its  mean  annual  depth,  &c.  at  London,  vol.  i.  99,  129 — 134. 
particular  cases  of  examined,  vol.  i.  118—122,  137 — 153:  vol.  ii.  55. 
for  forty  days  after  Swithin,  how  far  founded,  vol.  i.  111. 

Estival  and  Autumnal,  Solstitial  and  Equinoctial,  vol.  i.  113. 
excessive,  intances  of,  Tab.  22,  28,  47,  50,  51,  59,  66,  71?  74,  97?  161,  lj}0, 
122,  126,  143,  148. 

experiments  on  the  quantity  of,  at  different  elevations,  vol.  ii.  158  :  vol.  iii.  152. 

how  produced  in  these  latitudes,  vol.  i.  117 — 122 — 128. 

proportion  of,  for  each  of  the  months  and  seasons,  vol.  i.  102,  1 10. 

sensibly  warm,  instance  of,  vol.  ii.  20. 

of  Chalk,  Milk,  Blood,  &c.  explained,  vol.  iii.  91. 

probably  affects  volcanic  action,  vol.  ii.  169. 

by  day  and  night,  divided,  Tab.  1 — 31  :  vol.  i.  1 10. 

of  forty  nights,  in  South  America,  effect  of,  vol.  iii.  197- 

velocity  of  the  descent  of,  vol.  iii.  317. 

promotes  the  growth  of  the  human  body,  vol.  iii.  369. 

divided  by  the  Moon’s  phases,  vol.  i.  166,  182 — declination,  vol.  i.  179. 

Rainy  seasons,  connexion  of,  with  disease,  vol.  iii.  282,  287. 

with  temperature,  vol.  i.  101. 
with  different  winds,  vol.  i.  115. 

Rainbow,  the,  passim. 

measurement  of  a  large,  vol.  ii.  388. 

Pliny’s  account  of  the,  vol.  iii.  24!). 
different  kinds  of,  vol.  i.  224. 

unusual  exhibitions  of,  vol.  ii.  3,  17?  37,  44,  72,  156,  189,  21!):  vol.  iii.  20, 
47,  373. 

manner  of  distribution  of  light  on,  vol.  ii.  203,  267- 
Lunar,  vol.  ii.  61,  355,  388  :  vol.  iii.  35. 

Rain  guage,  of  the,  Intr.  xvi. 

whether  its  products  are  affected  by  the  wind,  vol.  i.  98. 

Read,  John,  Electrician,  Intr.  xxv. :  vol.  i.  137 — 153. 

Reikiavick,  Iceland,  weather  at,  vol.  ii.  124,  341. 

Rime,  how  prodnced,  vol.  ii.  5. 

elegant,  or  peculiar  appearances  of,  vol.  ii.  99,  123,  225:  vol.  iii.  105,  137, 
347. 

brings  off  the  leaves  in  autumn,  vol.  ii.  58. 

Reaping  in  a  boat,  vol.  iii.  293. 

Respiration  in  Tariffed  air,  vol.  iii.  351. 

Returning  stroke,  vol.  iii.  227. 

River  changing  its  course,  vol.  ii.  18!). 

Robertson,  l)r.  Intr.  xxxii. 
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Rod,  insulated,  of  the,  See  Electricity. 

Rome,  its  climate,  &c.  vol.  iii.  48,  131,  240. 

Royal  Society,  its  Register,  vol.  i.  131,  90,  102,  105. 

Run  of  a  ship,  in  the  great  tempest  of  1703  :  vol.  i.  258. 
Rust  on  growing  crops,  what,  and  how  prevented,  vol.  i.  47- 
Rye  protects  wheat  from  blights,  vol.  i.  48. 


S 


Sacks  of  earth  used  to  prevent  an  inundation,  vol.  ii.  GO. 

Safety  of  a  bed  in  Thunder-storms,  vol.  ii.  51 :  vol.  iii.  289,  291. 

Salt  water  carried  inland  by  storms,  vol.  iii.  134. 

Salmon  packed  in  ice,  vol.  iii.  110. 

Sand -winds,  vol.  iii.  48,  192. 

tubes  (Fulgurites?)  vol.  iii.  313. 

Saussure,  his  Hygrometer,  Intr.  xvi.  xxiii.  xxxii. 

Saxifrages  retain  the  hoarfrost,  vol.  ii.  253,  401. 

Scotland,  great  floods  in,  vol.  iii.  329 — 331. 

Scud,  what,  vol.  ii.  17,  Note. 

Sea,  unusual  agitations  of  the,  vol.  ii.  13G,  179  :  vol.  iii.  155. 

Sea  air  found  dry  by  the  Hygrometer,  vol.  ii.  391. 

Seasons,  the,  their  duration,  mean  temperature,  &c.  vol.  i.  35. 

Seneca,  Intr.  xxxviii. 

Septenary  of  temperature,  vol.  i.  5,  8,  41,  55. 

Shadows  of  clouds,  &c.  projected  in  the  air,  vol.  ii.  9, 155,  208,  210,  377?  399,  40G. 
Sheep,  effect  of  bad  weather  on,  vol.  iii.  1G6:  drowned  by  going  on  a  frozen  pond, 
vol.  iii.  344. 

Ships  struck  by  lightning,  vol.  ii.  G9,  137,  219,  222  :  vol.  iii.  130,  144,  145,  307- 
Shower,  freezing,  curious  composition  of  a,  vol.  ii.  65. 

of  burnt  paper,  vol.  ii.  230. 

Showers,  their  Electricity,  vol.  ii.  13,  42,  45,  75. 

affect  particular  districts,  vol.  ii.  277- 
Shume,  (or  Smoom,)  vol.  iii.  49. 

Siesta,  vol.  iii.  48. 

Sierra  Leone  and  Gambia,  vol.  iii.  189. 

Signs  of  Zodiac,  mean  temperature  by,  vol.  i.  48. 

Rain,  Jenner’s,  in  verse,  vol.  iii.  356. 

Silex  a  component  part  of  the  straw  in  our  crops  :  how  obtained  by  the  plant,  vol.  i.  47. 
Sirocco  and  Tramontano,  vol.  iii.  48,  141,  191,  241. 

Site  of  the  author’s  first  observations  described,  vol.  i.  3. 

Six,  James,  his  Thermometer,  Intr.  xi. 

Skaiting,  vol.  iii.  208. 

Sky  coloured,  instance  of,  before  rain,  vol.  ii.  388. 

Sledges,  travelling  in,  vol.  iii.  241. 

Slip  of  a  bank,  vol.  ii.  55. 

Smoke,  great  darkness  from,  vol.  ii.  1G2,  311,  213. 

inosculates  with  clouds,  vol.  ii.  220,  26 1,  385,  403. 

Smyrna,  vol.  iii.  296. 

Snow,  accidents  in  the,  vol.  iii.  1 10,  366. 

aloft,  observed  by  aeronauts,  vol.  iii.  217- 
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Snow,  crystallised,  examples  of,  vol.  ii.  02,  99,  191,  259,355:  vol.  iii.  15. 
evaporation  of  the,  vol.  ii.  39,  05,  123,227,  289. 
falling,  its  effect  on  the  optie  nerve,  vol.  iii.  147. 
flakes  of,  very  large,  vol.  ii.  325  :  vol.  iii.  335. 
introduces  dry  weather,  vol.  ii.  10,  00. 
modifies  the  Temperature,  vol.  ii.  291,  302. 
in  Jamaica,  vol.  iii.  135. 

unmelted,  on  our  mountains,  during  the  summer,  1816,  vol.  ii.  303. 
Observations  on,  vol.  ii.  291. 
formed  in  a  visible  haze,  vol.  ii.  227. 

Snows  remarkable,  vol.  ii.  32,  39,  02,  75,  90,  199,  227,  253,  289,  31 1 :  vol.  iii.  73,  105, 
1 10,  129,  140,  144,  105,  208,  243,  245,  337,  33!!,  345. 

Snowballs,  natural,  formation  of,  vol.  ii.  225  :  vol.  iii.  07. 

Soil,  how  affected  by  rain  and  drought,  vol.  ii.  08,375,  385:  vol.  iii.  7>  300. 

Solar  Eclipse,  weather  during  a,  vol.  ii.  373. 

lowers  the  Temperature,  vol.ii.  314. 

Solstitial  rains,  vol.  i.  1 1 3. 

Song-birds  thinned  by  hard  winter,  vol.  ii.  289. 

Soot  disappears  on  snow  in  sunshine,  vol.  ii.  320. 

South  walls,  their  temperature,  vol.  ii.  8:  vol.  iii.  140. 

Soufriere,  great  eruption  of  the,  vol.  ii.  171. 

Sounds,  unusual  propagation  of,  vol.  ii.  153,  150,  189. 
effect  of,  on  a  Barometer,  vol.  iii.  309. 
of  the  tide  making,  in  hollow  cliffs,  vol.  iii.  225. 

Spcctrums,  shown  on  the  clouds,  in  the  midst  of  rain,  vol.  iii.  360. 

Sponge-like  pores  in  clouds  indicate  drought,  vol.  ii.  33 1 . 

Spots  on  the  Sun’s  disk,  peculiar,  vol.  ii.  269. 

Spout. — See  Waterspout. 

Spiders,  their  movement,  through  the  air,  how  performed,  vol.  i.  252. 

Spring,  its  mean  temperature,  beginning,  &c.  vol.  i.  244. 

cold,  of  1810,  Tab.  117—1 19  :  of  1829  :  vol.  iii.  310. 
forward,  at  Versailles,  vol.  ii.  327. 
without  a  frost,  vol.  ii.  47. 

Spring  tide,  extraordinary  high,  damage  by,  vol.  iii.  174. 

Squalls  described,  vol.  iii.  252,  255. 

Squire  Thomas,  vol.  iii.  09,  375. 

Stockton,  James,  vol.ii.  73,  107- 
Storm,  dreadful,  of  1 793,  vol.  i.  254 — 258. 

Storms  of  wind,  vol.  ii.  79,  111,  107,  188,  195,  i^c. 

Stormy  Weather,  Tab.  28,30,39,  57,  78,  141,  152,  <Scc.  vol.  iii.  95—102,  129,  133. 

140,  109,  174,  <5ec. 

Steeples,  twelve  struck  in  one  storm,  vol.  ii.  259. 

Stratus  cloud  passim. 

defined,  Intr.  xli.  its  prognostic  character,  xlv.  how  formed,  lx. 

its  temperature  compared  with  that  of  the  water,  vol.  ii.  21 

appearing  before  a  storm,  vol.  ii.  1 7,  50. 

coloured  by  reflection,  vol.  ii.  155,  184. 

curious  effect  of,  on  the  Landscape,  vol.  ii.  270. 

taken  for  an  inundation,  vol.  ii.  149 :  for  sea,  vol.  iii.  225. 

St.  Bernard  Mount,  Convent  of,  vol.  iii.  349,  300. 
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Stutgaril,  great  rains  at,  vol.  i.  123:  vol.  ii.  333. 

Subtropical  zones,  of  Temperature,  (Von  Buch,)  vol.  iii.  29G. 

Summary  of  the  Seasons,  &c.  vol.  i.  233 — 209. 

Summer,  its  duration,  mean  temperature,  & c.  vol.  i.  247. 

wet,  of  1816,  Tab.  120—124:  of  1828,  Tab.  205—208,  vol.  iii.  299:  of 
1829,  Tab.  278—280,  vol.  iii.  237- 
Lightning,  vol.  ii.  114,  117:  what,  vol.  ii.  209 
Summit  of  a  mountain,  sudden  evening  cold  on,  vol.  iii.  231. 

Summers,  what  winds  decide  the  character  of,  vol.  i.  24:  vol.  ii.  41. 

Sun’s  disk  distorted  by  refraction,  Tab.  129. 

rays,  their  mean  effect  for  each  month,  vol.  i.  30,  53. 

Sunset,  a  tropical,  described  by  Bishop  Ileber,  vol.  iii.  45. 

Sunshine,  its  effect  in  giving  colour,  vol.  ii.  375. 

Sutton,  D.  his  house  damaged  by  lightning,  vol.  ii.  85. 

Swallows,  vol.  ii.  12,  28,  42,  58,  74,  104,  112,  117,  132,  153,  187,  205,  275,279,  298, 
331,  402  :  vol.  iii.  4,  8,  9,  10,  21,-  35,  46,  03,  81,  91,  381. 
proof  that  they  exercise  the  faculty  of  memory,  vol.  ii.  361. 

Swans,  vol.  iii.  6. 

Swamp  in  the  Pacific,  what,  vol.  iii.  267. 

Swithin,  vol.  i.  1 11  :  vol.  ii.  207. 


T 


Temperature,  of  the,  vol.  i.  1. 

medium  and  mean,  what,  vol.  i.  2. 
mean,  of  the  climate,  vol.  i.  3. 

annual,  for  thirty  years,  vol.  i.  6. 
monthly,  for  London,  vol.  i.  10,  13. 

diurnal,  its  gradation,  why  not  accordant  with  the  sun,  vol.  i.  37- 
by  day  and  night,  in  Tables,  vol.  i.  30,  53. 
its  opposite  variations  in  different  periods,  vol.  i.  39. 
irregular  [maximum]  instances  of,  vol.  ii.  60,  68,  119,  202,  211,  249, 
254,  260,  272,  279,  280,  295,  307,  312,  401. 

[minimum]  on  the  snow,  vol.  ii.  39,  227. 

on  the  ground,  vol.  ii.  26. 
by  the  signs  of  the  zodiac,  vol.  i.  48. 
how  affected  by  Solar  Eclipses,  vol.  ii.  314  :  vol.  iii.  31. 
should  include  the  effect  of  radiation  from  the  ground,  vol.  iii.  195. 
in  London  and  the  country  compared,  vol.  i.  13,  51. 
its  variations  connected  with  those  of  density,  vol.  i.  162. 

Terminology  of  Clouds,  &c.  Intr.  xxxix. :  vol.  i.  222. 

Thaw  on  the  Brenner,  peculiar,  vol.  iii.  23  :  at  Petersburgh,  its  effects,  vol.  ii.  395. 

Thames  frozen,  vol.  ii.  228. 

Thermometer,  of  the,  Intr.  xi. 

Sixes,  defect  in,  and  remedy,  Intr.  xiii. 

Thomson,  Dr.  Intr.  xxxii. 

Thunder  before  dry  weather,  vol.  ii.  18. 

before  wet  weather,  vol.  ii.  13,  52,  74,  &c. 
in  winter,  vol.  ii.  96,  165,  231, 259,  287,  326,  &c. 
produces  a  spurious  earthquake,  vol.  ii.  237,  309,  318. 
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Thunder,  rare  in  Ireland,  vol.  ii.  141. 

showers,  their  nature,  vol.  i.  151. 

Thunder-storms,  passim. 

distant,  noticed,  vol.  ii.  13,  43,  45,  54,  &c. 

and  coincident,  vol.  ii.  210-11  :  vol.  iii.  122-3,  124-5. 
occurring  periodically,  vol.  ii.  252. 
their  magnificence,  vol.  i.  250. 
precautions  to  be  observed  in,  vol.  ii.  100. 
distant,  indicated  by  a  peculiar  haze,  vol.  ii.  207. 
auguries  taken  from  by  the  ancients,  vol.  iii.  235. 
in  the  winter  season,  vol.  iii.  300. 

Thule,  vol.  iii.  288. 

Tide,  high  or  irregular,  vol.  ii.  4,  28,  287,  307  :  vol.  iii.  07;  1/4,  330. 

atmospherical,  of  the,  vol.  i.  1 90. 

Tiff'oon,  vol.  iii.  233. 

Tornado,  vol.  ii.  83,  130,  184,340:  vol.  iii.  301. 

minute  account  of  a,  vol.  ii.  240. 

Tottenham,  observations  at,  Tab.  77—157  :  vol.  iii.  378. 

Trade  winds,  of  the,  vol.  i.  200. 

Trauer  papier  (a  meteoric  product,)  vol.  iii.  25. 

Trees,  broken  by  snow,  vol.  iii.  0. 

disbarked  or  broken  by  Lightning,  vol.  ii.  51,  145,  101,  307  •  vol.  iii.  330,  353, 
374. 

blown  down,  vol.  ii.  70,  257  :  vol.  iii.  77,  101, 120,  130,  273,  203. 
shrouded  in  rime,  vol.  ii.  90,  123  ;  vol.  iii.  312  :  and  casting  a  shade,  vol.  iii.  105. 
frozen,  and  at  what  Temp.  iii.  341. 

Trombus,  defined,  vol.  i.  220. 

Turbo,  defined,  vol.  i.  218. 

Turnips,  blown  away  with  the  sand,  vol.  iii.  255. 

Twilight,  phenomena  of,  described,  vol.  ii.  208. 

brilliant,  or  coloured,  vol.  ii.  44,  40,  75,  140,  170,  l\c. 
evening,  reflected  in  the  East,  vol.  ii.  185,  310. 
compared  with  moonlight,  vol.  ii.  44,  205. 

Typhon  defined,  vol.  i.  210. 


V 


Vane,  how  to  construct,  Intr.  v. :  registering,  vi. 

Vapour  point,  and  its  indications,  vol.  ii.  3,  40,  152,  166,  207. 

how  ascertained,  Intr.  xxiii. 

Variable  climate,  its  advantages,  vol.  i.  240. 

Variation,  present,  of  the  compass,  to  be  regarded  in  vanes,  Intr.  viii. 

periodical  of  the  Barometer,  <!vc.  vol.  i.  154. 

Vegetation,  notices  of  the  state  of,  vol.  ii.  5,  45,  47,  29l>,  207,  404  :  vol.  iii. 
11,70. 

protracted  in  the  winter,  vol.  ii.  5,  303. 

Vesuvius,  vol.  ii.  80,  170,  225. 

Volcano,  a  new,  and  coincident  electricity,  vol.  ii.  45. 
submarine,  described,  vol.  ii.  127,  140. 
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Volcano,  at  St.  Vincent’s,  great  eruption  of,  vol.  ii.  171- 
electricity  of  a,  described,  vol.  iii.  221). 

Vinous  fermentation  in  ricks  and  dunghills,  vol.  i.  48. 
Virgil,  his  prognostics  detailed,  vol.  i.  22G — 230. 
Viviers,  annual  rain  at,  vol.  iii.  201. 

Ulloa,  Don,  vol.  iii.  197 — 213. 


W 

Wakefield,  accidents  at,  in  a  storm  of  wind,  vol.  iii.  133. 

Water  from  a  well,  steaming,  vol.  ii.  261. 

Waterspout,  vol.  i.  216 — 221  :  vol.  ii.  Ill,  141,181,  273,  335:  vol.  iii.  293. 
Water,  how  much  in  a  cubic  foot  of  air,  vol.  iii.  317- 
Waves,  force  of  the,  vol.  iii.  37 1 . 

Wells,  Dr.  Intr.  xxxii. 

Wet  periods,  Tab.  7,  13,  22,  23,  28,  47,  50,  51,  52,  59,  62,  64,  66,  &e. 
summer,  how  indicated,  vol.  ii.  41  :  salubrious  in  cities,  vol.  iii.  362. 
spring  before  a  warm  summer,  Tab.  141 — 143. 
and  dry  years  and  seasons,  vol.  i.  101  :  vol.  iii.  319. 

Whale  on  shore,  vol.  ii.  63. 

Wheat,  supposed  amazing  fertility  of  a  single  grain  of,  vol.  iii.  48. 

Whirlwind,  vol.i  216  :  vol.  ii.  136,303,377,  382  :  vol.  iii.  70,  123,  125,  283,  29 
Wick,  in  Caithness,  weather  at,  vol.  iii.  105,  119. 

Wild  fowl  migrating,  vol.  ii.  62,  99  :  vol.  iii.  104,  311,  336. 

Williamson,  Dr.  vol.  iii.  287,301. 

Wind,  force  of  the,  vol.  ii.  66,  360. 

modulation  of  sound  in,  before  rain,  vol.  ii.  207,  234,  263,  278,  283,  288. 
veering  against  the  sun,  vol.  ii.  1 08. 

Winds,  ancient  opinion  of  the  cause  of,  vol.  iii.  228. 

favourable,  found  by  observing  currents,  vol.  iii.  205. 
of  the,  their  yearly  and  monthly  proportions,  vol.  i.  74 — 80  :  Intr.  v. 
in  what  way  subject  to  the  moon’s  influence,  vol.  i.  167,  100 — 197,  202. 
local,  instance  of,  at  Geneva,  Intr.  viii. 

easterly  and  westerly,  northerly  and  southerly,  compared,  vol.  i.  76. 
Windmill,  blown  down,  vol.  iii.  100. 

set  on  fire  by  friction  in  storms,  vol.  iii.  65,  133. 
struck  by  lightniug,  vol.  iii.  321. 

Windows,  moist  without,  by  condensation,  vol.  ii.  283,  289  :  vol.  iii.  10. 

Wi  nter  season,  its  duration,  mean  Temperature,  &c  vol.  i.  242. 

mild,  or  of  late  commencement,  vol.  ii.  5  :  vol.  iii.  181,  237,  306. 
oflong  duration,  vol.  iii.  17- 
severe,  Tab.  90,  115,  125. 
in  Italy,  vol.  ii.  168. 

in  N.  America,  vol.  ii.  301 :  vol.  iii.  21. 
its  effects  on  the  crops  of  grain,  vol.  i.  46 
Wire,  melted  and  dispersed  by  lightning,  vol.  ii.  69,  85,  1 13. 

Wood,  the  swelling  and  shrinking  of,  explained,  vol.  i.  231. 

Woods  and  heaths  on  fire  in  hot  and  dry  seasons,  vol.  iii.  219,  221 . 

Wrecks,  plundering  of,  vol.  iii.  215. 
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Zante,  earthquake  at,  vol.  iii.  39. 

Zetland  Isles,  vol.  iii.  297. 

Zodiacal  light,  vol.  iii.  43,  107,  143. 

periods  of  temperature,  vol.  i.  49. 
Zones,  sub-tropical,  vol.  iii.  297- 
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